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SWTPC announces first dual 
minifloppy kit under $1,000 
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Now SWTPC offers complete best-buy computer system with $995 
dual minifloppy, $500 video terminal/ monitor, $395 4K computer. 
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$995 MF-68 Dual Minifloppy 

You need dual drives to get full benefits 
from а minifloppy. So we waited to offer a 
floppy until we could give you a dependa- 
ble dual system at the right price. 

The MF-68 is a complete top-quality 
minifloppy for your SWTPC Computer. The 
kit has controller, chassis, cover, power 
supply, cables, assembly instructions, two 
highly reliable Shugart drives, and а 
diskette with the Floppy Disk Operating 
System (FDOS) and disk BASIC. (A floppy 
is no better than its operating system, and 
the MF-68 has one of the best available.) 
An optional $850 MF -6X kit expands the 
system to four drives. 


Enclosed Is: 

$1,890 for the full system shown above 
{MF-68 Minifloppy, CT-64 Terminal with 
CT-VM Monitor). 

— — — $995 lor the Dual Minifloppy 

- $325 for the CT-64 Terminal 

—— $175 for the CT-VM Monitor 

— $395 for the 4K 6800 Computer 


$500 Terminal/Monitor 

The CT-64 terminal kit offers these 
premium features: 64 character lines, 
upper/lower case letters, switchable con- 
trol character printing, word highlighting, 
full cursor control, 110-1200 Baud serial 
interface, and many others. Separately 
the CT-64 is $325, the 12 MHz CT-VM 
monitor $175. 
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—— $250 for the PR-40 Line Printer 

-- $79.50 for AC-30 Савзейе Inferface 
Additional 4K memory boards at $100 
Additional 8K memory boards al $250 


—— Or BAC # Exp. Date____ 
Or MC # Exp. Date 

Name. Address 

Сйу State Zip 
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$395 4K 6800 Computer 
Тһе SWTPC 6800 comes complete with 
4K memory, serial interface, power supply, 
chassis, famous Motorola MIKBUG® 
mini-operating system in read-only 
memory (ROM), and the most complete 
documentation with any computer kit. Our 
growing software library includes 4K and 
8K BASIC (cassettes $4.95 and $9.95; 
paper tape $10.00 and $20.00). Extra 
memory, $100/ 4K or $250/8K. 

Other SWTPC peripherals include 

$250 PR-40 Alphanumeric Line Printer 
(40 characters/ line, 5 x 7 dot matrix, 

75 line/minute speed, compatible with 
our 6800 computer and MITS/IMSAI}; 
$79.50 AC-30 Cassette Interface System 
(writes/ reads Kansas City standard tapes, 
controls two recorders, usable with other 
computers); and other peripherals now 


and to come. 
Southwest Technical 


Er hr Products Corp. 


219 W. Rhapsody, San Antonio, Texas 78216 
London: Southwest Technical Products Co.. Ltd. 
Tokyo: Southwest Technical Products Corp./Japan 


Circle 350 on inquiry card. 
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Loading your programs and files 
will take you only a few seconds with 
the new Cromemco Z-2D computer. 

You can load fast because the 
Z-2D comes equipped with a 5" 
floppy disk drive and controller. Each 
diskette will store up to 92 kilobytes. 

Diskettes will also store your pro- 

grams inexpensively—much more so 
ШАН with ROMs. And ever so much 
more conveniently than with cas- 
settes or paper tape 

The Z-2D itself is our fast, rugged, 
professional-grade Z-2 computer 
equipped with disk drive and con- 
troller. You can get the Z-2D with 
either single or dual drives (dual 
shown in photo). 


You can rely on thís: Cromemco 
is committed to supplying quality 
software support. 

For example, here's what's now 
avallaBle for our 290, users: 

СРО ACO FOR V COA 
PILER: a ele ет power- 
ful FORTRAN that's ideal for scien- 
tific use. Produces optimized, relo- 
аме EO chec БЕДЕ, и 
MI 16! SK BASIC: 
(жемес ООШ {Жр 
with 14-digit precision and powerful 
I/O handling capabilities. Particularly 


suited jo pupae аррисацопе қ 
ROMI O Z-80 ASSE! K'a 
на уу that relo- 


[iunc 
catable object code. Uses standard 
Z-80 mnemonics. 
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VANCED CONTROLLER CARD 
The new Z-2D is a professional 
system that gives you professional 
In the Z-2D you get our well- 
known 4-MHz CPU card, the proven 
ae chassis with 21-slot motherboard 
and 30-amp power supply that can 
ТИШЕ 21 cards and dual floppy 
drives with ease. 
Then there's our new disk con- 
goles card with special features: 
bility to handle up to 4 
drives 
%А disk bootstrap Monitor in a 
1K 2708 PROM 
* Ап RS-232 serial interface for 
interfacing your CRT terminal 


or 

e LSI disk controller circuitry 
| 2-2 USERS: 

| Your Z-2 was designed with the future | 
| in mind. It can be easily retrofitted 
with everything needed to convert to 
| a Z-2D. Only $935 kit; or $1135 for 
assembled retrofit package. 
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Specialists in computers and peripherals 


2400 CHARLESTON RD., MOUNTAIN VIEW, СА 94043 = (415) 964-7400 


We're able to put all of this in- 
cluding a UART for the CRT interface 
on just one card because we've taken 
the forward step of using LSI con- 
NC UE 

STOR 

Contact your computer store or 
Cromemco factory now about the 
Z-2D. It's a real workhorse that you 
can put to professional or OEM use 
now. 

Kit: Z-2D with 1 disk drive 


E/FACTORY 


Assembied: Z-2D fully assembled 
Additional disk drive 
(Model Z2D-FDD) .......... 2.5495. 
SOFTWARE 
soft-sectored mini diskettes) 
16K BASIC (Model FDB-S)......... $95 
FORTRAN IV (Model FDF-S),....... $95 
7-80 Assembler (Model FDA-S)....$95 


Circle 353 on inquiry card. 
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Your computer's usefulness de- 
pends on the capability of its CPU, 
memories, and I/O interfaces, right? 

So here's a broad line of truly 
useful computer products that lets 
you do interesting things with your 
Cromemco Z-1 and Z-2 computers. 
And with your S-100-compatible Al- 
tairs and IMSAISs, too. 


CPU 


е 7-80 MICROPROCESSOR CARD. 
The most advanced aP card avail- 
able. Forms the heart of our Z-1 
and Z-2 systems. Also a direct re- 
placement for Altair/IMSAI CPUs. 
Has 4-MHz clock rate and the power 
of the 2-80 „P chip. Kit (Model ZPU- 
К): $295. Assembled (Model ZPU- 


W): $395. 

MEMORIES 
е 16K RAM. The fastest available. 
Also has bank-select feature. Kit 
(Model 16KZ-K): $495. Assembled 
(Model 16KZ-W): $795. 
е 4K RAM. Bank-select allows ex- 
pansion to 8 banks of 64K bytes 
each. Kit (Model 4KZ-K): $195. As- 
sembled (Model 4KZ-W): $295. 
e THE BYTESAVER — an 8K capa- 
city PROM card with integral pro- 


JOYSTICK CONSOLE 


To make 


your computer 
more useful- 


a wide choice of 
memory, I/0, CPU 


grammer. Uses high-speed 2708 eras- 
able PROMs. А must for all com- 
puters. Will load 8K BASIC into RAM 
in less than a second. Kit (Model 
BSK-0): $145. Assembled (Model 
BSW-0): $245. 

* 16K CAPACITY PROM CARD. Ca- 
pacity for up to 16K of high-speed 
2708 erasable PROM. Kit (Model 
16KPR-K}: $145. Assembled (Model 
16KPR-W): $245. 


I/O INTERFACES 

е FAST 7-CHANNEL DIGITAL- 
ANALOG 1/0. Extremely useful 
board with 7 A/D channels and 7 
D/A channels. Also one 8-bit par- 
allel 1/О channel. Kit (Model D + 
7A-K): $145. Assembled (Model D 
+ 7A-W): $245. 

e TV DAZZLER. Color graphics in- 
terface. Lets you use color TV as full- 
color graphics terminal. Kit (Model 
ССІ-К): $215. Assembled (Model 
CGI-W): $350. 

е DIGITAL INTERFACE (OUR NEW 
TU-ART). Interfaces with teletype, 
CRT terminals, line printers, etc. Has 
not one but two serial I/O ports and 
two 8-bit parallel IZO ports as well 
as 10 on-board interval timers. Kit 


іп в б r p o г a t e d 
Specialists in computers and peripherals 
2432 CHARLESTON RD., MOUNTAIN VIEW, СА 94043 е (415) 964-7400 
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(Model TRT-K): $195. Assembled 
(Model TRT-W): $295. 


e JOYSTICK. A console that lets 
you input physical position data with 
above Model D + 7 A/D card. For 
games, process control, etc. Con- 
tains speaker for sound effects. Kit 
(Model JS-1-K): $65. Assembled 
(Model JS-1-W): $95. 


PROFESSIONAL QUALITY 

You get first-class quality with 
Cromemco. 

Here are actual quotes from ar- 
ticles by independent experts: "The 
Cromemco boards are absolutely 
beautiful" . . . "The BYTESAVER is 
tremendous" . . . “Construction of 
Cromemco !/O and joystick are out- 
standing" . . . “Сготетсо periph- 
erals ran with no trouble whatso- 
ever." 

Everyone agrees. Cromemco is 
tops. 

STORES/MAIL 

So count on Cromemco. Look 
into these Cromemco products at 
your store. Or order by mail from 
the factory. 

We wish you pleasure and suc- 
cess with your computer. 
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In This 


One whole subset of the personal 
computing world is provided by the 
users and manufacturers of program- 
mable calculators. All the problems 
of creating applications software 
which users must solve on bigger 
machines are present, and often in- 
tensified by lack of scale, in these 
smallest of personal computers. 
William B Jenkins gives some useful 
information on the general process 
of creating an application program, 
and the specific problems of doing 
it оп ап 5Қ-52 programmable cal- 
culator, in his article entitled How 
to Write an Application Program. 


One of the conveniences of the 
6800, 6502 and similar micropro- 
cessors is a relative branch method 
which allows one to construct position 
independent code which can be re- 
located by simply moving the pro- 
grams involved. But these forms are 
typically limited to a 1 byte displace- 
ment, a limitation which Robert 
Borrmann shows how to overcome in 
the 6800 case by using appropriate 
stack manipulations and “long branch” 
subroutines, Read his article Relocat- 
ability and the Long Branch in this 
issue. 


Looking for a different type of 
board game to play on your com- 
puter? How about the current game 
fad Othello (known as Reversi in 
England)? In Othello, a New Ancient 
Game Richard O Duda provides а 
short article with details for this 
game of skill and tactics. 


This month, Mike Wimble con- 
cludes his 3 part series about an APL 
interpreter with An APL Interpreter 
for Microcomputers, Part 3: Mathe- 
matical Processing. With this segment, 
the functional design of interpreter is 
completed. Watch future issues for 
results of the Great APL Interpreter 
Contest inspired by Mike's article. 


At first glance a simulator designed 
io run on the computer it is simulating 
may not сет very useful. Kin-man 
Chung feels differently for he wrote 
one. His article, An 8080 Simulator, 
describes one such program and gives 
ideas on how it can be put to good 
use. 
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For those who tire of the many 
versions of the Star Trek game, there 
are many much more interesting and 
interactive graphics games to consider. 
іп his article, How to Implement 
Space War, Dave Kruglinski provides 
readers with a version of the classic 
graphics game, Space War, which was 
originated in the early 1960s by 
students at MIT, and has taken an 
amazingly long time to be documented 
іп versions for personal computers. 
Dave's 8080 version is complete with 
orbiting space ships, spiraling torpe- 
does and dynamic effects implemented 
with limited resolution point plotting 
graphic display. 


Is your computer cold? Add some 
vitamin C for a new high in resistance 
to frustration and rude language. Turn 
to J Gregory Madden's С: A Language 
for Microprocessors?, a description 
of an excellent structured program- 
ming language which could be adapted 
to microprocessor use from its origins 
on large PDP-11s with the Unix oper- 
ating system. 


Do you use cassettes as your prin- 
cipal mass storage medium? Then vou 
will benefit from Wayne D Smith's 
discussion of Fundamentals of Sequen- 
tial File Processing when it comes time 
to write software using such media. 


Want to get involved in pitch gener- 
ation for computer music synthesis? 
Thomas Schneider explains several 
approaches you might consider in his 
article, Simple Approaches to Com- 
puter Music Synthesis. 


Using flowcharts to gather the logic 
for a program does not mesh with the 
current trend of structured program- 
ming. One technique that is directed 
towards the structured program 
approach is the use of Warnier-Orr 
diagrams. Use of these diagrams, as 
described by David Higgins in his 
article Structured Program Design, will 
result in accurate, well structured pro- 
grams that will work correctly the first 
time they are executed. 


The home computer has many uses 
besides number crunching and game 
playing. One of these uses, discussed 
by David Holladay in Computer 
Information Arrangement, is ап іп- 
formation retrieval system. This type 
of system could be used to make your 
own dictionary type reference, help 
keep track of your files with cross 
reference, or simply make a personal 
version of the Schwann Catalog for 
your record collection. 


Sensible automobile owners have 
long had the habit of recording mi- 
leage and gasoline filling figures at 
each visit to the service station. In this 
issue John P Bauernschub explains 
how to Analyze Your Car's Gas 
Economy with Your Computer in a 
short article presenting a complete 
BASIC program for this application. 


Are you looking for a stimulating 
thought game to play with your com- 
puter? The game of Mastermind as 
described by W Lloyd Milligan in his 
article of that name will force you to 
think in a very logical manner if you 
want to have a chance at winning. 


Announcing the West Coast's largest Personal Computing 
Show. April 28, 29, and 30, 1978 at California's brand new 
Long Beach Convention Center. This is a selling show with 
180 booths (each draped, carpeted and with 500 watts 
of electricity). Three full days of conference sessions. 
There will be home brew exhibits, exhibitors lounge, 
inquiry badge system, computerized registration, a 
newsroom, and a full blown advertising and promotional 
campaign to bring you thousands of qualified buyers. 


| wouldn't miss it | 


| о мад miss it 
for anything. 


Send me the show kit: 
Nome: Title: 
Company: 
Address:_________ State: 
Zip Code:________ Phone: 


Call: (714) 973-0880 Or mail this coupon: PERCOMP 78, 

1833 E. 17 St., Suite 108, Santa Ana, CA 92701. 

Sign early, corner booths are limited. 
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Тһе Colorful Future of Personal Computing 


FULL SCREEN 
POINT REFRESH TABLE 


BYTE ADORESS n 
п + 1 
п+2 
n+ i 
n+4 


32,768 ШЕ 
BYTES п+6 
TOTAL 


ne F 
п+ а 
n+ 9 


HARDWARE 


n +10 MAPPING 


nol 


COLOR MONITOR 


Figure 7: The color dis- 
play technique which is 
conceptually simplest and 
most versatile is the di- 
rectly refreshed brute 
force technique of assig- 
ning "n" bits to each 
picture element. For a per- 
sonal computing context, 
where conventional TV 
monitors are used, and 
byte addressable memory 
is involved, use of four bits 
for each point gives 16 
color levels per picture 
element. For a full 256 
by 256 element matrix 
of color, a memory re- 
quirement of 32,768 bytes 
must be satisfied. 


(or What the World Needs Is a Good Mass Produced High Resolution Color Display . . .) 


By Cart Helmers This commentary on the possibilities of 
color imagery and display was inspired by a 
fantastic image processing system which was 
surely witnessed by many of the 36,000 
people who thronged to the National Com- 
puter Conference in Dallas TX this past 
June. The system in question is produced 
by a company called Comtal, located in 
Pasadena СА. It is referenced variously as 
the Mode! 8000-5 and “Vision One" in the 
literature | picked up at the site of the 
demonstration in the main exhibit area of 
the conference. 

This Vision One system is not exactly 
a personal computing product. Its price tag 
in the $70,000 range makes it a candidate 
for laboratory or institutional use, but 


hardly a peripheral for the individua! of 
ordinary means. Its characteristics include a 
built in LSI-11 computer with extensive 
software, direct refresh raster graphics hard- 
ware with 512 by 512 8 bit picture elements 
(ie: 262,144 bytes in its serial CCD refresh 
memory), and a hard surface disk drive. One 
of the prime practical applications of this 
system is its use by the Jet Propulsion Lab- 
oratory of Pasadena as the analysis and en- 
hancement processor for the color photos 
returned from the Viking landers on the 
planet Mars. But the artistic and personal 
use attributes of such a color display are 
immense, as was demonstrated by the 


Continued on paga 42 
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Тһе Computer for the Professional 


Whether you are a manager, scientist, educator, lawyer, 
accountant or medical professional, the System 8813 will 
make you more productive in your profession. It can keep 

track of your receivables, project future sales, evaluate 
investment opportunities, or collect data in the laboratory. 


Use the System 8813 to develop reports, analyze and store 
lists and schedules, or to teach others about computers. 
It is easily used by novices and experts alike. 


P 


Reliable hardware and sophisticated software make 
this system a useful tool. Several software packages are 
included with the machine: an advanced disk operating 
system supporting a powerful BASIC language inter- 
preter, easy to use text editor, assembler and other system 
utilities. Prices for complete systems start at $3250. 


See it at your local computer store or contact us at 
460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468. 
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Sol Terminal Computer 


Todo real work with any computer, big or small. it lakes 
а complete system. That's one of the nice things about the 
Sol-20. 1t was built from the ground-up as the heart of three 
fixed price computer systems with all the peripheral gear and 
software included to gel you up and on the air. 

Sol System I costs just $1649 in kit form or $2129 fully 
burned іп and tested. Heres what you get: а Sol-20 with the 
SOLOS personality module for stand alone computer power, 
an 8192 word memory, a 12" T V/video monitor, a cassette 
recorder with BASIC software tape and all necessary cables. 

Sol System И has the same equipment plus a larger 


NAM. 
embi 

LOS, ‚ а 32,768 word 
! ISK BASIC "Diskette. Price, 


se sm all о RN hes puter systems, they have more 

am power per dollar than anything ever 
offered. They provide performance com- 
parable with mini-computer systems priced 
thousands of dollars more. 


The Small Computer 
Catalog for the rest of the real 
computer system story. 

Visit your local computer store for 
a copy of our fully illustrated 22 page cata- 
log. Or you may write or call us if more 
convenient. Please address Processor 
Technology. Box B. 6200 Hollis Street, 
ЕтегууШе, CA 94608. (415) 652-8080. 


The functional beauty of Sol Computer Systems is 
more thanskin deep. А look inside reveals a simple elegance 
of design and sturdy construction. 


See Sol here... 


ALABAMA 


ICP, Computerland 
1550 Montgomery Hwy. 
Birmingham, AL 35226 
(205) 979-0707 


ARIZONA 


Byte Shop Tempe 
813 N. Scottsdale Rd. 
Tempe, AZ 85281 
(502) 894-1129 


Byte Shop Phoenix 
12654 М. 281һ Dr. 
Phoenix, AZ 85029 
(602) 942-7300 


Byte Shop Tucson 
2612 E. Broadway 
Tucson, AZ 85716 
(602) 327-4579 


CALIFORNIA 


The Byte Shop 

1514 University Ave. 
Berkeley, CA 94703 
(415) 845-6366 


Computer Center 

1913 Harbor Blvd. 
Costa Mesa, CA 92627 
(714) 646-0221 


DC! Computer Systems 
4670 N. Е! Capitan 
Fresno, CA 93711 

(209) 266-9566 


Bits 'N Bytes 

679 S. State College Blvd. 
Fullerton. CA 92631 

(714) 879-8386 

The Byte Shop 

16508 Hawthorne Blvd. 
Lawndale, CA 90260 
(213] 371-2421 


Opamp/Computer 
1033 N. Sycamore Ave. 
Los Angeles, CA 90038 
(213) 934-3566 


The Computer Mart 
624 West Katella 210 
Orange, CA 92667 
(714) 633-1222 


Byte Shop 

496 South Lake Ave. 
Pasadena, CA 91101 
(213) 684-3311 


Micro-Computer 
Application Systems 
2322 Capitol Avenue 
Sacramento, СА 95816 
(916) 443-4944 


The Computer Store 

of San Francisco 

1093 Mission Street 

San Francisco, CA 94103 
(415) 431-0640 


Byte Shop 

321 Pacific Ave. 

San Francisco, CA 94111 
(415) 421-8686 


Circle 355 on inquiry card. 


The Byte Shop 
2626 Union Avenue 
San Jose, CA 95124 
(408) 377-4685 


The Computer Room 
124H Blossom Hill Rd. 
San Jose, CA 95123 
(408) 226-8383 


The Byte Shop 

509 Francisco Blvd. 
San Rafael, CA 94901 
(415) 457-9311 


The Byte Shop 

3400 EI Camino Real 
Santa Clara, CA 95061 
(408) 249-4221 


Recreational Computer 
Centers 

1324 South Mary Ave. 
Sunnyvale, CA 94087 
(408) 735-7480 


Computer Components 
5848 Sepulveda Blvd. 
Van Nuys, CA 91411 
(213) 786-7411 


The Byte Shop 

2989 North Main St. 
Walnut Creek, CA 94596 
(415) 933-6252 


Byte Shop 

14300 Beach Blvd. 
Westminster, CA 92683 
(714) 894-9131 


COLORADO 


Byte Shop 

2040 30th St. 
Boulder, CO 80301 
(303) 449-6233 


Byte Shop 

3464 S. Acoma St. 
Englewood, CO 80110 
(303) 761-6232 


FLORIDA 


Byte Shop of Miami 
7825 Bird Road 
Miami, FL 33155 
(305) 264-2983 


Microcomputer 
Systems Inc. 


144 So. Dale Mabry Hwy. 


Tampa, Fi. 33609 
(813) 879-4301 


GEORGIA 


Atlanta Computer Mart 
5091-B Buford Hwy. 
Atlanta, GA 30340 
(404) 455-0647 


ILLINOIS 


Champaign Computer 
Company 

318 N. Neil Street 
Champaign, iL 61820 
(217) 359-5883 


itty bitty machine co. 
1316 Chicago Ave. 
Evanston, IL 60201 
(312) 328-6800 


itty bitty machine co. 
42 West Roosevelt 
Lombard. IL 60148 
(312) 620-5808 


INDIANA 


The Data Domain 
406 So. College Ave. 
Bloomington, IN 47401 
(812) 334-3607 


The Byte Shop 

5947 East 82nd St. 
Indianapolis, IN 46250 
(317) 842-2983 


Computers Unlimited 
7724 East 89th Street 
Indianapolis, IN 46256 
(317) 849-6505 


The Data Domain 
7027 N. Michigan Rd. 
Indianapolis, IN 46268 
(317) 251-3139 


IOWA 


The Computer Store 
oi Davenport 

616 West 35th Street 
Davenport, IA 52806 
(319) 386-3334 


KENTUCKY 


The Data Domain 
3028 Hunsinger Lane 
Louisville, KY 40220 
(502) 456-5242 


MICHIGAN 


The Computer Store 
of Ann Arbor 

310 East Washington 
Ann Arbor, MI 48104 
(313) 995-7616 


Computer Mart 

of Royal Oak 

1800 W. 14 Mile Rd. 
Royal Oak, MI 48073 
(313) 576-0900 


General Computer Store 
2011 Livernois 
Troy, MI 48084 
(313) 362-0022 


MINNESOTA 


Computer Depot, Inc. 
3515 W. 70th St. 
Minneapolis, MN 55435 
(612) 927-5601 


NEW JERSEY 


Hoboken Computer Works 
No. 20 Hudson Place 
Hoboken, NJ 07030 

(201) 420-1644 


The Computer Mart 
of New Jersey 

501 Route 27 
Iselin, NJ 08830 
(201) 283-0600 


NEW YORK 


The Computer Mart 

of Long Island 

2072 Front Street 

East Meadow, L.I. NY 11554 
(516) 794-0510 


The Computer Shoppe 
444 Middle Country Rd. 
Middle Island, NY 11953 
(516) 732-4446 


The Computer Mart 
of New York 

118 Madison Ave. 
New York, NY 10001 
(212) 686-7923 


The Computer Corner 
200 Hamilton Ave. 
White Plains, NY 10601 
(914) 949-3282 


OHIO 


Computer Mart of Dayton 
2665 S. Dixie Ave. 
Dayton, OH 45409 

(513) 296-1248 


OREGON 


Byte Shop Computer Store 
3482 SW Cedar Hills Blvd. 
Beaverton, OR 97005 

(503) 644-2686 


The Real Oregon 
Computer Co. 

205 West 10th Ave. 
Eugene, OR 97401 
(503) 484-1040 


Byte Shop Computer Store 
2033 SW 4th Ave. 
Portland, OR 97201 

(503) 223-3496 


PENNSYLVANIA 


Byte Shop of 
Delaware Valley 
1045 Lancaster Pike 
Bryn Mawr, PA 19010 
(215) 525-7712 


RHODE ISLAND 


Computer Power, Inc. 
M24 Airport Mall 
1800 Post Rd. 
Warwick, Ri 02886 
(401) 738-4477 


TEXAS 


Computer World 
926 N. Collins 
Arlington, TX 76011 
(817) 469-1502 


Byte Shop 

3211 Fondren 
Houston, TX 77063 
(713) 977-0664 


Computertex 

2300 Richmond Ave. 
Houston, TX 77006 
(713) 526-3456 


Interactive Computers 
7646% Dashwood Rd. 
Houston, TX 77036 
(713) 772-5257 


Neighborhood Computer 
Store 

220 Terrace Shopping Center 
4902 - 34th Street 
Lubbock, TX 79419 
(806) 743-2787 


The Micro Store 

634 So. Central 
Expressway 
Richardson, TX 75080 
(214) 231-1096 


VIRGINIA 


The Computer Systems 
Store 

1984 Chain Bridge Rd. 
McLean, VA 22101 
(703) 821-8333 


Media Reactions Inc. 
11303 South Shore Dr. 
Reston, VA 22090 
(703) 471-9330 


The Home Computer Center 
2927 Virginia Beach Blvd. 
Virginia Beach, VA 23452 
(804) 340-1977 


WASHINGTON 


Byte Shop Computer Store 
14701 М.Е. 20th Ave, 
Bellevue, WA 98007 

(206) 746-0651 


The Retail Computer Store 
410 М.Е. 72nd 

Seattle, WA 98115 

(206) 524-4101 


WISCONSIN 


Madison Computer Store 
1910 Monroe St. 
Madison, WI 53711 

(608) 255-5552 


The Milwaukee 
Computer Store 
6916 W. North Ave. 
Milwaukee, Wi 53213 
(414) 259-9140 


CANADA 


Trintronics 

160 Elgin St. 

Place Bell Canada 
Otlawa, Ontario K2P 2C4 
(613) 236-7767 


First Canadian 

Computer Store Ltd. 

44 Eglinton Ave. West 
Toronto. Ontario MAR 1A1 
(416) 482-8080 


The Computer Place 

186 Queen St. West 
Toronto. Ontario М5У 121 
(416) 598-0262 


Pacific Computer Store 
4509-11 Rupert St. 
Vancouver, B.C. V5R 2,74 
(604) 438-3282 


Processor 


etlers 


A CMOS LOGIC PROBE 


This is in response to Tom Kryst's 
letter in the July 1977 BYTE, page 148, 
expressing a need for a low cost CMOS 
logic probe. | was faced with a similar 
requirement while working on a software 
development system for the RCA 1802 
CMOS microprocessor. Not being а 
person who believes in reinventing the 
wheel, | borrowed Kurt Christner's TTL 
design from the January 1977 BYTE, 
page 82, adding a CMOS inverting buffer 
at the front end, as shown below, Please 
note that а CD4069 inverter may nor be 
substituted tor ihe more expensive 
CD4049, as the current sinking capa- 
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bility of the latter device is necessary. 
| hope this modification may prove 
useful to some of your readers, 


Frank А Weissig 
343 NW &th St, Apt 3 
Corvallis OR 97330 


KUDOS FOR THE LD-14 


Га like to make a few comments 
about one of your advertisers, namely 
Logic Design Inc of Laramie WY. | 
purchased their LD 14 Tutorial Training 
Computer which was written up in [an- 
wary 1977 BYTE. Although | have not 
(inished wire wrapping the unit, | am 
confident that | am getting my $1200's 
worth. One thing that has impressed me 
about the company is the quick response 
to a problem | was having one evening 
because of a gross error on my part. 
Some of the wires melted together as the 
result of tying VCC to ground. | became 
а little nervous that maybe | damaged 
something, so | wrote to complain about 
their lailure to give any guarantees that 
their product is idiot proof. 


Within three days | received à very 
courteous and apologetic phone call 
from the company with an open invita- 
tion to call them collect in the event | 
experienced further difficulty. With this 
kind of response it would seem likely 
that they intend to back up their com- 
mitment to quality support as stated in 
their advertisement. 

To a second party, my finished pro- 
duct may not appear to go beyond [һе 
Intercept Jr offered by Intersil, based on 
their 1М6100 chip, whith goes for 
around $450 with 1 K of programmable 
memory. This compared to the $1200 
| have spent may be called to question 
when considering only the physical 
result. The difference, as | see it, is thal 
| will have acquired ап undqrstanding of 
the PDP-8 computer that I уоша never 
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“| added this resistor to Mr Christner's 
design because there's something about 
an OC gate without a pull up that makes 


me nervous. 


have been able to by simply program- 
ming a prewired version. Beyond this, 
when I'm finished wire wrapping the 
PDP-8, 1 can unplug it from the logic 
designer front panel, give il a 5 V supply, 
and use the designer for my own crea- 
tions. 

For anyone interested in learning 
some of the state of the art do's and 
dont's of logic design, | will give this 
product a strong recommendation. 
Also, | would be interested in making 
contact with others who are building, 
or have completed, the LD 14 computer. 


Phil Winninghoff 
815 Plata Rd 
Arroyo Grande CA 93420 


ASIMOV'S PERSONAL COMPUTER 
ANTICIPATION, CIRCA 1950 


In his article, "Why aren't there апу 
Altairs en Arcturus 112" {April 1977 
BYTE), H Melton states that, "| can 


МИТР 6800 OWNERS-WE HAVE A CASSETTE 1/0 FOR YOU! 


The CIS-30* allows you to record and playback | data using an 


ordinary cassette recorder at 30, 60 or 120 Bytes/Sec.! No Hassle! 


TERMINAL ТАРЕ 
LOCAL Auto 


т 


Your terminal connects to the CIS-30+ which plugs into either the Ф: ба. Жа 


Control (MP-C) or Serial (MP-S) Interface of your SWTP 6800 1700 чө о 


Computer. Тһе CIS-30+ uses the self clocking ‘Kansds City'/Biphase 


ФЕР ОМ 


45-30% 


Standard. Тһе СІ5-30+ is the FASTEST, MOST RELIABLE CAS- 


SETTE І/О you can buy for your SWTP 6800 Computer. Kit — $69.95* 


Assembled — $89.95* 
(manual included) 
* plus 5% f/shipping 


TEXAS RESIDENTS 406 5% SALES TAX 


PerCom has a Cassette I/O for your computer! 
Call or Write for complete specifications 


PerCom Data Co. 
Р.О. Box 40598 • Garland, Taxas 75042 . i214] 276-1968 


| 
PerCom - ‘peripherals for personal computing’ 


remember only опе old story that 
used pocket calculators... ." As an avid 
SF fan, and as an even more avid calcu- 
lator (HP) freak, | must beg to differ 
with Mr Melton. In the Foundation 
Trilogy, by Isaac Asimov, one finds the 
following passage: 


Seldon removed his calculator 
pad from the pouch at his 
belt. . . .Its grey, glossy finish was 
slightly worn by use. Seldon's 
nimble fingers. . .played over the 
hard plastic that rimmed it. Red 
symbols glowed out from the 
grey. 


How many of us have not performed 
the act just described? And the Founda- 
tion Trilogy was, | believe, written in the 
early 1950s. I must, however, agree with 
the general tone of the articie: most of 
us (including SF writers) are just not 
able to predict the rate of technological 
progress. 


W Gray Mansfield 
5042 Guava Ау 
La Mesa CA 92041 


PRINTING BARS ON SELECTRICS? 


| see you're printing optical code. Is 
it possible to get an IBM ball (or keys) 
which prints letters and code simultane- 
ously? If yes, where are they available? 


Rob Loring 

Twin Oaks Commmunity 
Rt 4, Box 169 

Louisa VA 23093 


Yes, bur it's expensive. Custom 
tooling is available from several sources 
for ІВМ style balls; thus, while one could 
design a bar code font, it would not bea 
project undertaken lightly. 


LIGHTING THROUGH THE PAPER? 


The idea of distributing software 
through PAPERBYTES is great. Why 
don't you publish PAPERBYTES on one 
side of a page only, leaving the other 
side blank? Light could then be shone 
from underneath the paper to illuminate 
the coded material. 

This technique would greatly sim- 
plify the optical system needed for the 
bar code reader. It would eliminate the 
light source and lens in the reader 
(wand) and reduce specular reflection 
problems that cause errors. 

| plan on trying this approach soon. 
Do you or your readers have any sugges- 
tions? 


Andrew A Modla 
108 Clemens Ct 
Lansdale PA 19446 


The main problem with the approach 
of backlighting is that it leaves one 
whole side of the paper blank, something 
which is less than optimal when it comes 
to publishing information in books and 
magazines on expensive paper. 


PRINTING QUOTES ON AN НР9830 
IN BASIC 


Ав a user of Hewlett-Packard's 9830 
BASIC machine, | have discovered one 
of its [very lew} shining features. Тһе 
BASIC interpreter has a statement pair 
WRITE and FORMAT, which FOR- 
TRAN users will recognize. This is a 
rather little known fact, as HP buries iL 
in an obscure portion of their manual. 

in order to get quotes out of it, 
something like this would be written: 


10 FORMAT 3B 
20 WRITE (15,10) 34, “HELLO”, 34 


where 15 is the device code of the main 
printer. The output looks like this: 


"HELLO" 


What goes on is that B lormat will 
convert the decimal number given it 
(constant, variable, or whatever) and 
output it directly as ASCII; the quote 
mark is 34 in ASCH. This can also be 
used to print nonkeyboard characters: 
Square brackets, reverse slashes, and so 
on. 

The other way to do this requires the 
Advanced |O ROM, as HP sells their 
software as plug in black (or gray) boxes. 
The OUTPUT statement allows you to 
use a string as an output device. 
Example: 


10 FORMAT B 
20 OUTPUT (А5, 10) 34, 
30 PRINT A$ 


with the result: 


H 


So, all you users of the HP9830, now 
you can print quates and other goodies. 
This almost makes up for ihe crudity of 
HP's strings. 


John Woods WB7EEL 
6541 126th Av SE 
Bellevue WA 98006 


AS SALES EXPAND, SAFETY 
ASPECTS MUST BE IMPROVED 


While experimenters look for the 
fastest, mast powerful, least expensive 
microcomputer, they seldom look for 
the safest. From looking at ads for 
hobby computers, | learn that only OS] 
advertises their power supply as being 
listed by Underwriters Laboratories Inc. 
Some small computers have 117 VAC 
conductors thal are exposed when the 
lid is off (as | learned one day by acci- 
dent — no injury, just minor equipment 
damage); the same machines don't have 
fuses in the unregulated low voltage 
high current lines. Just wait until you've 
welded a probe to a power trace to find 
out how much you need that item. It’s 
an industrial standard to avoid exposed 
high voltages whenever possible, and 1 
see no reason ta have an exposed, noisy 


Continued on page 32 
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Great Locations 


Now Open: 

3020 University Drive N W 
Huntsville, AL 

(205) 539-4200 

174 San Fablo Ave 

El Certo, CA 94520 
[415] 526-6622 

42634 Foothill Biva 
Hayward, CA 94542 
|-H51 538-5080 
684" а Сепеда Biva 
Inglewood, (TAG IAC? 
[213] 776-8180 
24H via Fabncante 


Mission viejo, CA 92675 
(714) 770-0823: 


4253 Convoy ^treet 
"un Diego CA 921 
24] 560-0012 
iz" Fremont Street 
San Francisco, CA 9445 
[4151 546-1502 
171E Thousand jaks Blvd Sute 105 
Thousand Tiaks CA 91366 
Ach) 395-2545] 
ПЛ First Street 
Dustin, TA SPARK 


ALYY 544-0542 
SU East Pand Fond 
Ariinglon Heights, 60004 
£342) 255-6488 
(2515 NO Milwaukee Ave 
Mires 2 62648 


#14-8 Lyndon Lane 
сивите КЕТТЕР 
(S02) 625-84 Ie 

16065 Fredenc« Road 
Rockville, MD 20855 

i 37M] G8 -7675 


z Пе Hert Street 
Moristown, NJ 17366 
LIN BAG VP? 

1612 саса Falls Slvd 
Buffalo, NY 1615! 

76) 836-65 

225 Elmira Road 
thaca, NY 14850 


6,7] 277- вн 


459 Westherner "оса 
Houston, IX 77,57 
713] 977-0909 


Opening Soon: 
San Jose. СА 
ГИУ, IL 
Detroit, Mi 

rand Rapids. MI 
Nashua, NH 
Austin, TX 


Franchise Opportunities 
Avallable—Contact: 

E. E. Faber, President 
Computeriand Corp. 


Computerland 


1922 Republic Ave 
San Leandro, CA 94577 
(415) 895-9363 


Circle 356 on inquiry card. 


Тһе Best Game іп Town. And if your system breaks down, 
our in-store service department 


Welcorne to ComputerLand. will get you back up and 


Ап incredible adventure into running. 
the world of personat 
computers. А one-of-a-kind Right now! 


shopping experience. 
Great Selection. 
Each ComputerLand store 
presents everything you ever 
wanted to know about 
computers. And then some. 


Your first stop at ComputerLand 
may well be your last stop. 


ComputerLand offers the finest 
Take our Game Room, for quality and 
starters. You'll find excitement 
for the whole family in our 
endiess variety of challenging 
computer games. You can battle the Klingons їп an 
out-of-this-world game of StarTrek, Create an elec- 
tronic work of art with a computer controlled TV. Test 
your skill in a game of computerized hangman, 


You can even plot your biorhythm. 


But we're more than just fun and games. 
Each ComputerLand store offers a 
knowledgeable and person- 
able staff of professionals 


largest selec- 
tion of ail the 
major brand names. 
Like Apple Computer, 
Cromemco, DEC, Diablo, 
Hazeltine, ICOM, IMSAI, Lear Siegler, 
National Semiconductor, North Star, Texas 
Instruments, Vector Graphics and more. 
fo serve you. f Р 
Plus the greatest avail- Plus a complete inventory of tools, books and accessories. 
able selection of micro components. Whether it's a data 
processing system for your business or a computer controlled 
sprinkler system for your home, you'll find whatever you need 


What's more, at ComputerLand, we deal in product. Not 
promises. Our inventory is on our own shelves. Rather than the 


at ComputerLand manufacturer's. So you can take delivery оп tomorrow's com- 
i ponents today. — = 4 
=o Which means, 
Genuine Service. simply put, that at 
ComputerLand, you 
We want to supply get exactly what 
you with the one you want, 
system that's right. 
Rather than a com- Exactly when you 
plete system that isn't. want it. 
Or a limited em 
that Is. pom Be Our Guest. 
That's why, at Com- Begin with the 
puterLand. you десі grand tour of our 
with real professionals exhibit areas. “Test- 
who are also real drive” any of our 
people. People who individual systems. 
| 
.. іп addition to BASIC, COBOL or FORTRAN. a Then tell us your needs. We'll sit down and ісік about the system 


that's right for you. It’s as easy as that at ComputerLand, 


People, іп short, who can offer both the novice and 
the old hand the same expert guidance іп selecting The great computer store, RATED G. 


the opti T 7 
he opiu sient he or manoads Call or write for the address otthe ComputerLand store nearest you. 


Yet, assisting in the purchase is only the beginning of Franchise opportunities available. 
ComputerLandc's service. If the kit you bought requires а 


little more do-it-yourself than you yourself can do, we s 
provide assembly assistance. Ompopu etf 411 


If that complex program proves To be just that. we provide 
programming assistance. 1922 Republic Avenue, San Leandro, CA 94577 (415) 895-9363 


II. 
ing Apple 
uc 

Introd 


ШЇЇ 


You've just run out of excuses 
for not owning a personal computer. 


Clear the kitchen table. Bring 
in the color T V. Plug in your new 
Apple II* and connect any standard 
cassette recorder/player. Now you're 
ready for an evening of discovery in 
the new world of personal computers. 

Only Apple II makes it that 

easy. It's а 


comps ready to use computer, not a 
kit. At $1298, it includes video да 
phics in 15 colors. It includes 8K bytes 
ROM and АК bytes RAM —easily 
expandable to 48K bytes using 16K 
RAMS (see box). But you don't even 
need to know a RAM from a ROM to 
use and enjoy Apple II. For example, 
it's the first personal computer with 
a fast version of BASIC permanently 
stored in ROM. That means you can 
begin writing your own programs the 
first evening, even if you've had no 
previous computer experience. 

he familiar typewriter-style 
keyboard makes it easy to enter your 
instructions. Апа your programs can 
be stored on —and retrieved from— 
audio cassettes, using the built-in 


cassette interface, so you can swap 
with other Apple П users. . 

You can create dazzling color 

displays using the unique color gra- 

hics commands in Apple BASIC. 

rite simple programs to display 

beautiful kaleidoscopic designs. Or 
invent your own games. Games like 
PONG — using the game paddles, 
supplied. You can even add the dimen- 
sion of sound through Apple II’s 
built-in speaker. 

But Apple II is more 
than an advanced, infinitely 
flexible game machine. Use 
it to teach your children 

arithmetic, or spellin 
for instance. Apple 
makes learning fun. 
Apple II can also 
manage household finances, 
chart the stock market or 
index recipes, record collections, even 
control your home environment. 

__ Right now, were finalizing a 
peripheral board that will slide into 
one of the eight available mother- 
board slots and enable you to compose 
music elec- 
tronically. 
And there 
will be other 
peripherals 
announced 
soon to 
allow your 
Apple II to 
talk with another ADS II, or to inter- 
face to a printer or teletype. 

| pple П is designed to grow 
with you as your skill and experience 
with computers grows, It is the state 
of the art in personal computing today, 
and compatible upgrades and peri- 
prs will keep Apple II in the fore- 
ont for years to come. 
rite us today for our detailed 
brochure and order form. Or call us 
W forthe name and address of the 
prle П dealer nearest you. (408) 
-1010. Apple Computer Inc., 
20863 Stevens Creek Boulevard, 
Bldg. B3-C, Cupertino, 
ifornia 95014. 


Apple II is a completely self-contained 
computer system with BASIC in ROM, 
color graphics, ASCIT keyboard, light- 
weight, efficient switching power supply 
and molded case. It is supplied with 
BASIC in ROM, up to 48K bytes of 
RAM, and with cassette tape, video and 
game 1/0 interfaces built-in. Also in- 
cluded are two game paddles and a 
demonstration cassette. 


SPECIFICATIONS 

* Microprocessor: 6502 (1 MHz). 

» Video Display: Memory mapped, 5 
modes all Software-selectable: 

* Text -—40 characters/line, 24 lines 
upper case. 

* Color graphics —40h x 48v, 15 colors 

: High-resolution graphics — 280h x 
192v; black, white, violet, green 

(12K RAM minimum required) 

* Both graphics modes can be selected 
to include 4 lines of text at the bottom 
of the display area. 

* Completely transparent memory 
access. АП color generation done 
digitally. 

* Memory: up to 48K bytes on-board 

RAM (4K supplied) 

* Uses either АК or new 16K dynamic 
memory chips 

* Up to 12K ROM (8K supplied) 

» Software 

* Fast extended integer BASIC in ROM 
with color graphics commands 

* Extensive monitor in ROM 

* I/O 

* 1500 bps cassette interface 

* 8-slot motherboard 

* Ápple game I/O connector 

* ASCII keyboard port 

* Speaker 

· Composite 
video 
output 


Apple ILis also 
available in board-only 
form for the do-it-yourself hobbyist. Has 
all of the features of the Apple II system, 
but does not include case, keyboard, 
power supply or game paddles. $598. 


PONG is a trademark of Atari Inc. 


*Apple II plugs into any standard TV using 
an inexpensive modulator (not supplied), 


M A 
_ apple computer inc. 


Order your AppleII now. 


from any one of the following authorized dealers: 


ALABAMA 

The Computer Center 
303 B. Poplar Place 
Birmingham 
ALASKA 

Team Electronics 
Country Village Shopping Center 
700 E. Benson Blvd, 
Anchorage 

Team Electromcs 

404 E. Fireweed Lane 
Anchorage 

Team Electronics 
1698 Airport Way 
Fairbanks 


ARIZONA 


Ry Shop 

813 М. Scottsdale Road 
Tempe 

CALIFORNIA 
Computerland 

22534 Foothill Blvd. 
Hayward 
Computerland 

6840 La Cienega Віма. 
Englewood 
Computertand 

24001 Via Fabricame 
Mission Viejo 
Computerland 

4233 Convoy Street 
San Diago 
Computerland 

104 W. First Strast 
Tustin 
Byle Sho 
2233 El 
Palo Alto 


amino Real 


Byte Shop 
2626 Union Avenue 
San Jose 


Byte Shop 

1200 W. Hillsdale Blvd. 
San Maleo 

Byle Sh ор 

3400 Е) Camino Real 
Santa Clara 

un Shop 

2989 N. Main Street 
Walnul Creek 

A-VIDD Electronics 

2210 Bellliower Road 
Long Beach 

Computer Country 

2232 Sall Air Drive 

Santa Ana 

Computer Playground 
5789 Westminster Avenue 
Westminster 

Rainbow Computing, Inc. 
10723 White бак 
Granada Hills 

Strawberry Electronics 
71 Glenn Way #9 
Belmont 


COLORADO 
Team Electronics 
3275 28th Street 
Boulder 

Team Electronics 
The Citadel 
Colorado Springs 
Team Electronics 
107 S. Collaga 

Fori Collins 

Team Electronics 
Teller Arms Shopping Center 
2401 North Avenue 
Grand Junction 
Team Electronics 
2045 Greeley Mall 
Greeley 

Team Electronics 
1450 Main Street 
Longmont 

Team Electronics 
1022 Constitution Road 
Вентолі Plaza 
Pueblo 


FLORIDA 

Byle Sho 

1044 E. Сакала Park Blvd. 

Fi. Lauderdale 

Byte Shop 

7825 Bird Road 

Miami 

Tha World of Microcomputers, Inc. 
1429 Plunket Street 

Hollywood 


GEORGIA 

Data Mart, Inc. 
3001 N. Fulton Drive 
Atlanta 


HAWAII 

Real Share 

190 5, King Street #890 
Honolulu 


ILLINOIS 


Team Elactronics 
Meadowdale Drive, Space 1А 
Carpentersville 

Team Electronics 

Northgate Mall Snopping Center 
Decatur 

Team Electronics 

Sandburg Mali 

1150 W. Carl Sandburg Drive 
Galesburg 

Team Electronics 

Southpark Shopping Center 
4200 16th Street 

Moline 

Team Electronics 

4700 Block—N. University Ave. 
Peoria 

Team Electronics 

1714 Fifth Avenue 

Rock Island 

Team Electronics 

321 К. Aipine Road 
Rockford 

Team Electronics 

Woodfield Mall F-119 
Schaumburg 

Team Electronics 

2716 S. MacArthur Blvd. 
Springfield 

Computerland 

50 E. Rand Road 

Arlington Heights 

ІНу Bilty Machine Company 
1316 Chicago Avenue 
Evanston 


INDIANA 

The Data Domain 
2805 E. State Blvd. 
Fort Wayne 

The Data Domain 
7027 Michigan Road 
Indianapolis 


IOWA 

Team Electronics 

202 Main Streel 

Ames 

Team Electronics 

Duck Creek Plaza 
Bettendorí 

Team Electronics 

4444 First Avenue М.Е. 
Lindale Plaza 

Cedar Rapids 

Team Electronics 

216 Eighth Street S.E. 
Cedar Rapids 

Team Electronics 

320 Kimberly Road 
Northpark Shopping Center 
Davenport 

Team Electronics 

2300 Kennedy Road 
Dubuque 

Team Electronics 
Room 120— Space 18 
The Mall 

lowa City 

Team Electronics 

2015 E. Fourth Street 
Sioux City 

Team Electronics 

K-D Stockyards Station 
2001 Leech Avenue 
Sioux City 

Team Electronics 

2750 University Avenue 
Waterloo 


KANSAS 

Team Electronics 

215 W. Kansas Avenue 
Garden City 

Team Electronics 

14 5. Main Street 
Hutchinson 

Team Electronics 
2319 Louisiana Street 
Lawrence 


Team Electronics 


1132 Westloop Shopping Center 


Manhattan 


KANSAS (continued) 
Team Electronics 
Space 81-А Mid-State Mall 
Salina 
Team Electronics 
907 W. 27th Street Terrace 
Topeka 
Team Electronics 
Towne East Square 
7700 E. Kellogg 
Wichita 
Team Electronics 
791 М. West Street 
Wichita 
Team Electronics 

“The Mail” on Harry Street 
Wichita 
Barney & Associates 
425 М. Broadway 
Pittsburg 


KENTUCKY 
Computerland 

813 B Lyndon Lane 
Louisville 

The Data Domain 
506%» Euclid Avenue 
Lexington 

The Data Domain 
3028 Hunsinger Lane 
Louisvilte 


MARYLAND 
Computerland 

16065 Frederick Road 
Route 355 

Rockville 


MASSACHUSETTS 
The Computer Store, Inc. 
120 Cambridge Street 
Burlington 


MICHIGAN 

Team Electronics 

Delta Plaza Shopping Center 
Escanaba 

Team Electronics 

M&M Plaza 

Menominee 


MINNESOTA 

Team Electronics 
шее Mall 

12503 Wayzata Blvd. 
Minnetonka 

Team Electronics 

204 Southdale Center 
Edina 

Team Electronics 

215 Ruby Street 

Box 322 

Mankato 

Team Electronics 
1248-50 Eden Prairie Center 
Eden Prairie 

Team Electronics 

207 Third Street 
Bemidji 

Team Electronics 

1032 Burnsville Center 
Burnsville 

Team Electronics 
Kandi Mall South Hwy 71 
Willmar 

Team Electronics 
Crossroads Shopping Center 
St. Cloud 

Team Electronics 
Cedar Mall 

Owatonna 

Team Electronics 
Mesabi Mall 

Hibbing 

Team Electronics 
Thunderbird Mail 
Virginia 

Team Electronics 
Apache Plaza 

Silver Lake Road 

St. Anthony 


MINNESOTA (continued) 
Team Electronics 

1221 Main Avenue 
Moorhead 

Team Electronics 

1733 S. Robert Street 
West St. Раш 

Team Electronics 

2640 Hennepin Avenue S. 
Minneapolis 

Team Electronics 

455 Rice Street 

St. Paul 

Team Electronics 

110 Sixth Avenue S. 

St. Cloud 

Team Electronics 

6413 Lyndale Avenue S. 
Minneapolis 

Team Electronics 

1311 Fourth St. S.E. 
Minneapolis 

Team Electronics 
Maplewood Plaza 

3000 White Bear Avenue 
Maplewood 

Team Electronics 
Madison East 

Mankato 

Team Electronics 

310 Grant Avenue 
Eveleth 

Team Electronics 

Har Mar Mall 

2100 N. Snelling Avenue 
St. Paul 

Computer Depot 

3515 W. 70th Street 
Minneapolis 


MISSOURI 

Team Electronics 

Biscayne Mall 

301 Stadium Blvd. 
Columbia 

Electronic Components Intl. 
1306-B South Hwy 63 
Columbia 


MONTANA 

Team Electronics 

613 Central Avenue 
Great Falls 

Team Electronics 
1208 W. Kent 
Missoula 

Computers Made Easy 
415 Morrow 

Bozeman 


NEBRASKA 

Team Electronics 

148 Conestoga Mail 
Highway 281 & 13th Street 
Grand Istand 

Team Electronics 

2055 "0" Street 

Lincoln 

Team Electronics 

304 S. 72nd Street 
Cedarnole Shopping Center 
Omaha 

Team Electronics 

Bel Air Plaza 

12100 W. Center Road 
Omaha 

Team Electronics 

Sunset Plaza Shopping Center 
Norfolk 

Team Electronics 

The Mall 

1000 S. Dewey 

North Platte 


NEW JERSEY 


Computerland 
2 De Hart Street 
Morristown 


NEW YORK 
Computerland 

1612 Niagara Falls Blvd. 
Buffalo 

Computerland 

225 Elmira Road 

Ithica 

Co-op Electronics 

9148 Main Street 
Clarence 


NORTH DAKOTA 
Team Electronics 
2304 Е. Broadway 
Bismarck 

Team Electronics 
West Acres Shopping Center 
Fargo 

Team Electronics 
1503 11th Avenue М. 
Grand Forks 

Team Electronics 

209 11th Avenue S. W. 
Minot 

Team Electronics 

109 Main Street 
Williston 


OHIO 

The Data Domain 
1932 Brown Street 
Dayton 


OKLAHOMA 

Team Electronics 

1105 Elm Street 
Stubbeman Village 
Norman 

Team Electronics 
Crossroads Mali 

7000 Crossroads Space 2010 
Oklahoma City 

Team Electronics 

Penn Square Shopping Center 
Penn Square 

Oklahoma City 

Team Electronics 

1134 Hall of Fame Avenue 
Stillwater 

Team Electronics 

5305 E. 41st 
Southroads Mall 

Tulsa 

Team Electronics 
Woodland Hills Mall 
7021 Memorial 

Tulsa 

Team Electronics 

Surrey Hills 

Yukon 

Bits, Bytes & Micros 
1186 N. MacArthur Blvd. 
Oklahoma City 

High Technolgy 

1020 W. Wilshire Blvd. 
Oklahoma City 


OREGON 

Team Electronics 

1913 N.E. Third Street 
Bend 

Team Electronics 

2230 Fairground Road К.Е. 
Saiem 


SOUTH DAKOTA 
Team Electronics 
402 W. Sioux Avenue 
Pierre 

Team Electronics 
1101 Omaha Street 
Rapid City 

Team Electronics 
613 W. 4151 Street 
Sioux Falls 

Team Electronics 
41st Street & Western Avenue 
Western Май 

Sioux Falls 


SOUTH DAKOTA (conlinuad) 
Team Electronics 

Sioux Empire Mall 

4001 West dist Street 

Sioux Falls 

Team Eiactronits 

223 Ninth Avenue S.E, 
Watertown 


TEXAS 
Computerland 

6439 Westheimer 
Houston 

Computer Shops, Inc. 
13933 North Central 
Dallas 

The Computer Shop 
6812 San Pedro 

San Antonio 

The KA Computer Store 
1200 Majesty Drive 
Dallas 


VIRGINIA 

Home Compuler Center 
3312 Old Kirkwood Drive 
Virginia Beach 


WASHINGTON 
Team Electronics 
423 W. Yakima 
Yakima 


WISCONSIN 

Team Electronics 

3209 Rudolph Road 

Eau Claire 

Team Electronics 

3365 E. Clairmont Parkway 
Eau Claire 

Team Electronics 

3365 E. Washington Avenue 
Madison 

Team Electronics 

7512 W. Appleton Avenue 
Milwaukee 

Team Electronics 

3701 Durand Avenue 
Elmwood Plaza Shopping Canter 
Racine 

Team Electronics 

3347 Kohler Avanua 
Memorial Mall, Space H-4 
Sheboygan 

Team Electronics 

5300 S. 76th 

Southridge Center 
Greendale 

Team Electronics 

Sunrise Plaza 

Highway В East 
Rhinelander 

Team Electronics 

1505 Losey Blvd. S. 
Village Shopping Center 
LaCrosse 

Team Elactronics 

2207 Grand Avenue 
Wausau 

Team Несіготс5 
3301-3500 5. 27th Sireat 
Southgate Shopping Center 
Milwaukee 

Team Electronics 

2619 Milton Avanue 
Janesville 

Team Electronics 

1801 Marshall Street 
Manitowoc 

Team Electronics 

7700 W. Browndeer Road 
Northridge Center 
Milwaukee 

Team Electronics 

386 Park Avenue 
Oshkosh 


WYOMING 

Team Electranics 
Hilltop Shopping Center 
207 5. Montana 

Casper 


If you would like to be an Apple dealer, call Gene Carter, 
Director of Dealer Marketing, 408-996-1010. 


ppic computer inc. 


20863 Stevens Creek Boulevard, B3-C 
Cupertino, California 95014 


(408) 996-1010 


Circle 357 on inquiry card. 


Why buy a micro, 
when you сап buy а mini Jor less) 


MOST OF TODAY’S PERSONAL 
COMPUTERS are microcomputers. 

Compared to our minicomputer they are slow 
and expensive. 

Our mini “ће MINI 12™”’ has been 
around for three years. We've been steadily 
selling it to industrial customers who have 
proven its reliability. Only recently have we 
paid much attention to the personal 
computing market. We've discovered that our 
computer is simply better, and most interest- 
ingly, LESS EXPENSIVE. 

NONE OF THE MICROCOMPUTERS 
can offer you the range of software available 
to the MINI 12. Compatibility with the most 
popular minicomputer, DEC's PDP-8E, gives 
you a vast library of programs. You will also 
be pleasantly surprised when you experience 
the speed and sophistication of our 
EXTENDED BASIC compiler, or FORTRAN, 
ALGOL and FOCAL. 

Unlike today's microcomputers, our 
Mini 12 is fully software supported by an 
advanced operating system, including...file 
handling text editor, symbolic assembler, 


ILE 
loaders, ODT 
(octal debugging technique), 
batch processor, and system utilities. 
The MINI 12 comes with 8K of memory 
and is easily expandable to 32K. Because the 
MINI 12 processes 12 bit words (instead of 8 
bit bytes) you need far less memory. For most 
applications... using our optional MINI 
STORE digital cassette system with the 
BASIC compiler, you will never need add 
another single byte! 
Because we want you to have the 
pleasure of using your minicomputer right 
away, our MINI 12 comes fully assembled, 
debugged and ready to plug in. It includes а 
full front panel, controller for eight digital 
tape drives, and built-in serial interface plus 
other technical niceties like a binary loader 
and monitor bootstrap in ROM memory. 
Frankly, when compared with micro- 
computers, we’re surprised at how good a 
deal we are. Write... or better yet, give us a 
call @303-794-1634 and let us help you get it 
all together! 


Т L F Post Office Box 2298, Littleton, Colorado 80161, Telephone 303-794-1634 


PDP-8E and Focal are Trademarks of Olgital Equipment Corporation 


Circle 358 on inquiry card. 


Nesk Top Wonders 


QUANTITY OF 
FIRST ITEM 


QUANTITY TIMES 
LIST PRICE 


QUANTITY OF 
LAST ITEM 
TIMES LIST PRICE 
OF LAST ITEM 
SUBTOTAL 
GRAND TOTAL 
TIMES OISCOUNT 


SUBTRACT 
DISCOUNT FROM 
GRANO TOTAL 


STORE RESULT 
AS NET INVOICE 
AMOUNT 


ADD 
SHIPPING COSTS 


RESULT 15 TOTAL 
AMOUNT OF 
INVOICE 


Figure 1: Basic flowchart 
outlining the procedure 
for completing an invoice. 
This is a first step in de- 
tailing precisely what the 
program should do. 


How to Write 


an Application 


The Texas Instruments SR-52 is a very 
impressive machine for its size. Several dif- 
ferent libraries of programs are provided 
that include engineering, finance and games 
applications. The game programs do, of 
course, provide the easiest way to impress 
your friends with the power of the SR-52. 
This is no different from using game pro- 
grams with any computer system. For per- 
sonal use, though, games can quickly lose 
their glamour. When this happens, it is time 
to learn how to program. 

As the owner of a small business, there 
are at least two tasks which consume a fair 
amount of my time. One is payroll and the 
other is invoice preparation. Of the two, 
invoice preparation is the easiest program 
to start with, although both programs offer 
good opportunities to learn many of the 
intricacies of programming. These tech- 
niques also provide a practical way of learn- 
ing general programming methods. The 
result is the development of skills that 
include analyzing the problem and design- 
ing a logical way (flowchart) of identifying 
the best method for solving the problem. 
Next comes the conversion of the flowchart 
to the program language that your machine 
uses. To do this, let's start with the prob- 
lem of developing a program to help prepare 
invoices. 


Invoice Program 


The first step is to think out what you 
would do to manually prepare an invoice. 
There are several ways of doing invoices. 
We are manufacturers of retail products 
and sell various quantities of many differ- 
ent items. Our invoices show the suggested 
list price for each item. After the items 
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William B Jenkins 
643 S Rte 83 
Elmhurst IL 60126 


Program 


1 


are totalled, a discount is calculated and 
subtracted from the total. The result is the 
net amount that the customer pays. There 
are other costs, such as shipping charges, 
which are also added. Figure 1 shows a flow- 
chart for this first step. 

Making a flowchart for this first step 
may seem to be unnecessary. What it does 
is give you a graphic description of the steps 
involved. From this, some of the next steps 
become more obvious. For example, in an 
invoice, we multiply one item by another 
and save the total. This basic step is repeated 
for as many items as required. This type of 
repetition is one of the things а computer 
does best. In the same way, it is the very 
thing that bores a human fastest. 

The end steps require adding the indi- 
vidual totals and getting a grand total. 
The remaining steps are straightforward 
arithmetic. 

The initial conclusion (one which we sort 
of knew from the start) is that this problem 
lends itself to solution by computer. 

We will add one more set of calculations 
so that the final program can hand!e a 
second class of merchandise that does not 
have any discount applied. This addition 
is similar to the steps shown in figure 1, and 
we will include it in our next reiteration 
of the design. 


SR-52 Features 


What we have done so far has been inde- 
pendent of the system that we will be using. 
At this point, we have to learn a little about 
the specific hardware. 

The SR-52 allows programs to be input 
using the calculator keyboard. The indi- 
vidual keys could be considered as a set of 


Photo 1: SR-52 programmable calculator. 


op codes for a high level language inter- 
preter, with cach key performing a set of 
fairly complex operations. The SR-52 
provides several categories of key functions. 
It has the conventional arithmetic functions: 
+, ~, X, +; and a set of memory functions 
that allow you to manipulate the 20 avail- 
able memory areas. These functions include 
STORE, RCL (recatl), SUM, PROD (prod- 
uct), and EXC (exchange). Trigonometric 
functions, Sin, Cos, Tan and other standard 
functions such as x2, ух, and 1/х are also 
included. An important set of keys are those 
that allow the SR-52 program to make 
decisions. These can perform tests on 
program data in order to determine what the 
next program step might be. The SR-S2 is 
shown in photo 1, 

The SR-52 has a maximum of 224 
program steps. To program the machine, 
you simply take the list of key sequences 
and push the buttons in that sequence until 
you are done. This is a little oversimplified, 
but it really isn't much more than that. 
If your program has been properly designed, 
the SR-52 will be able to do all of the finger 
crunching work when you put in the data. 
When you are satisfied. with the program, 
you can save it on a magnetic card for 
future use. 


Zeroing In 

What we have done up to this point 
has given us a logical approach to the pro- 
gram solution of our problem, and an overall 


notion of how the SR-52 can do the job 
for us. Now we have to get a little closer 
to the SR-52 to know exactly how to trans- 
late our flowchart to key sequences. 

Our program should be easy for a non- 
technical person to use. This means that 
entering the data should use very few steps. 
The program should do most of the work 
until the problem (invoice) is complete. To 
help accomplish this, the program will 
be written to use the optional SR-52 printer 
as a recorded output. The printer, shown in 
photo 2, in addition to providing a hard 
copy output, actually makes program devel- 
opment easier. By printing desired results 
as they occur we can avoid using too many 
of our precious 224 program steps to store 
and then later recall results. In some cases, 
programs that would be too long, more 
than 224 steps, without the printer can be 
handled on the SR-52, Additionally, since 
the printer can be operated under program 
control, some limited data formatting can 
be accomplished. Last of all, the printer 
allows the user to verify the accuracy of 
the data input. 


Invoice Program Development 


In the invoice problem we are working 
on, we can sec from the initial flowchart 
that we are poing to use several basic SR-52 
functions. These are data storing, recalling, 
multiplying, subtracting, adding and 
printing. 

We will now expand our initial flawchart 


Photo 2: Printer attachment for SR-52. 


Figure 2: Expanded flow- 
chart for invoice program 
includes net priced items, 
The actual programming 
steps for ihe SR-52 are 
aiso noted within the 
boxes. The circled num- 
bers indicate the order 
in which the program was 
written апа refer back 
fo the text. 


HOUSEKEEPING 


CMS, CLR,FIX 2, 
HLT 


"Q'-- DISCOUNT 


STO 03, PAT, 
PAP, HLT 


707-- SHIPPING 


STO 04, 
MLT 


"A" -- QUANTITY 


FIX 0, STO OI, PRT, 
FIX 2, ALT 


7TB"--LIST PRICE 


STO 02, 
PRT 


“ATX "B= LINE TOTAL 
„Х.В. 


RCL А,Х,В,», 
PRT, SUM 19, HLT 


A'-- GRAND TOTAL 116ТІТЕМ5хжр|5СОУМТ = NET 


гасі +9, PRT, X, (ICH, PRT,- REL 19, 
2,* /-, PRT, PAP, STO 19, HLT 


FIX O, STO Ot, PRT, 

Fix 2, HLT 

"E"--NET PRICE 
STO 05, 
PRT 


"A*X^E* « LINE TOTAL 
RCL A, X,B,*,PRT, 
SUM 19, HLT 


B'--NET PRICE TOTAL + SHIPPING = INVOICE TOTAL 


PAP,RCL I3, PRT, * ,RCL D, PRT, * , PRT, PAP, PAP, 
PAP 


START OVER 
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to include the actual steps we will ask the 
SR-52 to do for us. In this expanded flow- 
chart we have added the second category 
of merchandise we want to price, One olher 
design consideration that we want to include 
is the manner in which we will have the 
user input the data. The SR-52 has a set of 
five buttons that are labeled А, B, C, D and 
E. These same buttons can be set for a 
second use which adds five more functions 
labeled А’, B', C', D' and Е’. These buttons 
are called “user defined keys.” Depending 
on the way you write the program, a given 
user button will do whatever you want, 
For our use, we will want to use these but- 
tons to define to the program what our 
data means. Table 1 shows Ше definition 
we have given to these keys for this program, 
Looking at the work the SR-52 does when a 
user defined key is pushed gives you an idea 
of the power of the machine. 

To get the invoice data into the program, 
the user keys in the numbers on the key- 
board and presses the appropriate user 
defined key. 

Now, we can expand our initial flow- 
chart to what we see in figure 2. The num- 
bers in circles adjacent to various boxes 
are the order in which we will write the 
program sequence. We will refer to these 
numbers in the following discussion of 
the new flowchart. 


1. This is some of the housekeeping 
that any program should have. lt 
assures you that the initial condi- 
поп of the calculator or computer 
is what you expect it to be. Here we 
want to CLR (clear), CMs (clear data 
memories), FIX 2 (fix the decimal 
point of the computations to two 
places) and HLT (halt). We want the 
machine to stop and wait for us to 
input data. 

2. |n this step we are going to define 
key C to mean discount. We are 
going to STO {store} it in data mem- 
ory location 03, print what we en- 
tered, advance ihe paper one line 
and HLT again. 

3. Key D is defined to be the shipping 
amount of the order; it is stored in 
data memory 04. We then halt. We 
could have printed this value, but | 
chose not to because it will be used 
at the end of the program where, 
if it is the wrong amount, not much 
harm is done. 

4. Key А is the quantity of merchan- 


Continued on page 152 


Look To The North Star HORIZON Computer. 


HORIZON ™— a complete, high-performance microprocessor 
system with integrated floppy disk memory. HORIZON is 
attractive, professionally engineered, and ideal for business, 
educational and personal applications. 

To begin programming in extended BASIC, merely add a CRT 
or hard-copy terminal, HORIZON-1 includes a Z80A processor, 
16К RAM, minifloppy™ disk and 12-slot 5-100 motherboard 
with serial terminal interface — all standard equipment. 


WHAT ABOUT PERFORMANCE? 

The Z80A processor operates at 4MHZ — double the power of 
the 8080. And our 16K RAM board lets the Z80A execute at 
full speed. HORIZON can load or save a 10K byte disk program 
in less than 2 seconds. Each diskette can store 90K bytes. 


AND SOFTWARE, TOO 

HORIZON includes the North Star Disk Operating System and 
full extended BASIC on diskette ready at power-on. Our BASIC, 
now in widespread use, has everything desired in a BASIC, in- 
cluding sequential and random disk files, formatted output, a 
powerful line editor strings, machine language CALL and more. 


EXPAND YOUR HORIZON 

Also available— Hardware floating point board (FPB); addi- 
tional 16K memory boards with parity option. Add a second 
disk drive and you have HORIZON-2. Economical serial and 
parallel I/O ports may be installed оп the motherboard. Many 
widely available S-100 bus peripheral boards can be added to 
HORIZON 


QUALITY AT THE RIGHT PRICE 
HORIZON processor board, RAM, FPB and MICRO DISK SYS- 
TEM can be bought separately for either Z80 or 8080 S-100 bus 
systems. 
HORIZON-1 $1599 kit; $1899 assembled. 
HORIZON-2 $1999 kit; $2349 assembled. 


16K RAM — $399 kit; $459 assembled; Parity option $39 kit; $59 
assembled. FPB $259 kit; $359 assembled. 280 board $199 kit; 
$259 assembled. Prices subject to change. HORIZON offered 
in choice of wood or blue metal cover at no extra charge. 


Write for free color catalogue or visit your local computer store. 


Circle 359 on inquiry card. 


NORTH STAR Ж COMPUTERS 
2465 Fourth Street • Berkeley, California 94710 * (415) 549-0858 


Photo 1. 


About the Cover 


Photo 3. 


...апа Some More of the Same 


Photo 4. 


The artwork on our cover this month and 

the samples found on the following pages 

were created by Thomas A Defanti and 

Guenther Tetz of the University of Illinois 

at Chicago Circle. The system used to create 

these works used a high level ‘Graphics 

Symbiosis System" (acronym: GRASS) 

grafted onto a PDP-11/45 computer with 

a Vector General 3DR display scope, a data 

tablet and 30 channels of analog input and ү” ~" 

output for interactive control of the pro- 

grammed parameters of the display. Con- 

sider it in some sense the visual equivalent 

of a Moog synthesizer's audio functions. 

A more complete description is found in a 

paper entitled “Тһе Digital Component of 

the Circle Graphics Habitat" which was 

published on pages 195 to 203 of the pro- 

ceedings of the 1976 National Computer 

Conference (a monstrously thick book avail- 

able from AFIPS, the American Federation 

of Information Processing Societies, 210 CQ 2 

Summit Av, Montvale М) 07645). ` 
Artists DeFanti and Tetz sent іп several 

slides of their work as part of the art contest 

we ran last year in the September 1976 issue 

of BYTE. They report that work is pro- 

gressing on a microprocessor based version 


Photo 5. 


Photo 7. 


Photo 6. 


of GRASS, work which may result in some 
heady progress in low cost graphics art using 
computers. 

Around the BYTE offices, we tend to 
think of the cover as the “aquamarine-print” 
of the design of a house for the inhabitants 
of Arcturus IV. Whether this is true or not 
is open to some question. 


The other photographs also came to us 
untitled, so we list them simply as photos 
1 thru 8. Why? Well, it occurred to us that a 
bit of informal fun (and perhaps a bit re- 
vealing as well) could be had by leaving it to 
readers to suggest appropriate titles. Watch 
the letters columns of future issues to see 
what comes of this request for titles. à 
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Photo 8. 
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Robert J Borrmann PhD 

Associate Professor of Electrical Engineering 
Manhattan College 

Riverdale N Y 10471 


A position independent relocatable pro- 
gram is a program that can be moved to any 
convenient place within your memory space, 
and executed without any changes. One of 
the very nice things about the Motorola 
6800 instruction set is the relative addressing 
mode used in its branch (BRA) and branch 
to subroutine (BSR) instructions; instruc- 
tions using this addressing mode are inher- 
ently relocatable without patching. 

To illustrate relative addressing consider 
the 6800 instruction: 20 35 (hexadecimal). 
Hexadecimal 20 is the code for the branch 
(BRA) instruction, so 20 35 means jump to 
the address that is hexadecimal 35 bytes 
beyond the instruction which follows this 
branch instruction. Thus, if a program ini- 
tially occupies hexadecimal locations 0080 
to 0200, and includes at location 0100 the 
above branch instruction, this causes the 
processor upon encountering it to jump to 
location 0137. If the program 15 now copied 
from its original location 0080 to 0200 into 
a new location 1580 to 1700, the branch 
instruction (now at location 1600) will 
correctly cause the processor, upon encoun- 
tering it, to jump to location 1637. 


Relocatability and the Long Branch 


Unfortunately, the 6800's branch instruc- 
tions allow only one byte to be used as the 
relative displacement. This allows a maxi- 
mum branching range of only hexadecimal 
+7Е (> 127 decimal) to hexadecimal —80 
(-128 decimal) bytes. What do you do if 
you have need for longer-range branching, as 
is the case in larger programs? If you use the 
jump (JMP) or jump to subroutine (JSR) 
instructions, which include absolute address 
references, the program is no longer relocat- 
able without modification. It loses the posi- 
tion independence feature which makes a 
generalized program read only memory 
possible. 

One solution to the problem of writing 
large relocatable programs is provided by the 
long branch (LONGBR) and long branch to 
subroutine (LONGBS) subroutines described 
here. Although the listings show starting 
addresses of 278Е and 276В respectively, 
both routines are completely independent of 
memory address space location. They can be 
used in two ways. 

The first way is to incorporate both 
routines into your own system monitor, 
which presumably occupies a fixed location 
in your memory space. This is the way | use 
them. Then, to execute a long branch within 
à program you are developing anywhere in 
memory, you simply execute a jump to 
subroutine LONGBR, and follow the JSR 
LONGBR instruction by a 2 byte adder 
which indicates how many bytes ahead or 


——-— 


Listing 1: А symbolic assembly language апа object code representation of the long relative 
branch calculation routines for the 6800 processor. The addresses for the routines are picked 
based on the author's systems software, Since the routines are entirelv position independent, 
they can be relocated without any modification, provided the code does not overlap the tem- 
porary storage area for the index register (XSTOR), which is referenced absolutely. The boxes 
at the right of the commentary in the listing signify the contents of the stack area. The blue 
color identifies contents based on values present on entry to the routine, and the red color iden- 
tifies contents computed during the operation of the routine. 
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Hexa- Hexa- 
decimal decimal 


Address Code Label Op Operand Commentary Stack Area Manipulations 
is = 
2768 DF 20  LONGBS STX  XSTOR [save X for tater); 1 | БЕНЕН 
is (X 
260 з тэх Xe man! Tl ]I 
276E OF SEI [turn off maskable (190) interrupts] ; 
iX 
276F | AE O0 LDS 0,х S := ӨХ [would be return address! ; E BE) СОЕ] 
ix 
2731 09 DEX X := X — 2 [point to tocation of CO) ШШ БЕНЕН БЕНЕН 
LX 
2772 o9 DEX WBRA copy! ; Zz ү ү 
Ei 
203 — AFO0 STS 0х сору WBRA]; Cu Ep —p- ge m 
2775 31 INS 5 ;= S + 2 [calculate actual 
2776 31 INS return address] ; 
IX 
207 AF02 STS 2X расһ the stack]; E =) NND CNN СЫС] 
+5 1x 
279 3 тхв шше I I I ]J ) 
L$ 1x 
27А 38 APUSH  PSHA шше ]| ]I 1717 т 
2738 31 INS S := S +2 [point stock 
| XS 
тс з INS to WBRAL for PUL; TE mA FREE] a a [0 ] 
1X is 
2770 (32 PULA А :» WBRAL; Шы» | (енені 0л umm 
15 
are кею Lox 0х  x:-WƏRA[pointto EE БЕНЕН БЕНЕН (на на ШШ 
2780 АВ 01 ADDA 1,Х LBA := WBRA + OFFSET [cal- 
is 
2782 36 PSHA culate relative branch а. = 2 [IL] Паы 1 Lm] [x] LE 
is 
2783 34 DES target and insert in stack region) ; ( EE ES БЕНЕН БЕНЕН ШШ 
‚ 5 
He э Яғ” m лер т o mp n = 
2785 A8 00 ADCA О,Х [complete the sum] ; 
S 
287 36 PSHA finish patching stack i) å a a a acus 
5 
ane за pes CO I I I I1 ]| 7 
18 
мз om PULA [restore oid А}; ПЕШ: ] (ШЕШЕП Ша a ee [ГТ] 
278A ОЕ 20 LDX  XSTOR [restore old X1; 
278C OE си [reenabte interrupts) ; 
S : 
2780 39 RTS (go to address 1ВА]; Пе» 1 БЕЗЕБ Бине cp ——ga cm 
278Е DF 20 LONGER STX XSTOR [save X for later] ; 
2790 30 TSX [set up for 
2791 OF SEI branch without 
2792 20 Е6 BRA APUSH returnl ; 


The following symbols are used for the values іп the stack area: 


WBRA = “would be branch address," a 16 bit value with high order byte WBRAH and low order byte WBRAL. This is the 
pointer to the relative branch OFFSET which follows the {SR to LONGBR or LONGBS. 

OLD= ай contents of stack, unchanged by these routines. 

КА = "return address," а 16 bit value with high order byte КАН and low order byte RAL, computed by these routines. 

ІВА = “long branch address," a 16 bit value with high order byte LBAH and low order byte LBAL, the computed target 

of the long branch to subroutine or long branch operation. 

old value of the A accumulator, saved on the stack during computations, 


l 


OLDA 
The index (X) register and stack (S) values pointing to the stack area are noted above the content boxes in this representation. 
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behind you want to branch. For example, if 
you want Lo long branch from location ОТОО 
to 0345, you would need the following 
code: 


0100 BD 27 8E 
0103 02 42 


JSR LONGBR 
FDB $0242 


The target address is computed by adding 
the offset (hexadecimal 0242) to the address 
of the byte following the JSR instruction 
(hexadecimal 0103): 


0242 
0103 


——— 


0345 


To execute a long branch to subroutine the 
procedure is similar except that you jump to 
subroutine LONGBS instead of LONGBR. 
For example, if your program is al hexa- 
decimal location 0240 and vou want to 
branch to a subroutine that is located at 
0050, you would need the following code: 


0240 BD 2768 JSR LONGBS 
0243 FE OD FDE $ FEOD 


where as usual the larget address 0050 is the 
sum of the offset (FEOD) and the address 
of the byte following the JSR instruction 
(0243). Upon encountering the JSR LONG- 
B5 instruction at 0240, the processor would 
go to LONGBS Гог some massaging of 
data on the stack, and [rom there would go 
lo your subroutine а! 0050. Upon entering 
the subroutine at 0050, it will have the same 
values of accumulators A and B, and index 
register’ апа stack pointer, as it had when 
encountering the JSR LONGBS instruction 
at 0240. The condition flags would in 
general be different, however. Upon return- 
ing from your subroutine, execulion would 
resume with the instruction al location 
0245. 

When relocating a program using JSR 
LONGBR or JSR LONGBS instructions you 
would, of course, leave such instructions 
unchanged (assuming that your monitor 
incorporating the LONGBR and LONGBS 
routines was not itself being relocated). 17 
the location of cach long branch or long 
branch to subroutine call ts being changed 
by the same amount as the target addresses, 
the program will work the same in the new 
location, just as was the case with ordinary 
relative branches. 

The second way to use the LONGBR and 
LONGBS routines is to build them into the 
long program you are writing. While 
LONGBR and LONGBS are themselves re- 


locatable, there remains the problem of 
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branching 10 these subroutines from ali 
locations within the program that will re- 
quire long branching. This branching can be 
accomplished by installing "stepping stones" 
thoughout your program which allows any 
location within your program to branch 
from “stone” to "stone," and thereby 
finally get to these subroutines, 

To illustrate, suppose a program occupies 
memory locations 0200-O4CF, including 
LONGBS ai 0200 and LONGBR at 0223. 
Then the stepping stones might be: 


027E 20 80. LBS] ВКА LONGBS 
0280 20 Al ІВКІ BRA LONGBR 


O2FC 20 80 


L852 BRA LBSI 
O2FE 20 80 LBR2 BRA LBRI 
037A 20 80 LBS3 BRA LBS2 
037C 20 80 LBR3 BRA LBR2 


03F8 20 80 LBS4 BRA LBS3 
O3FA20 86 LBR4 BRA LBR3 


0476 20 80 LBSS BRA LBS4 
0478 20 80 LBR5 BRA LBR4 


To execute a long branch from anyplace 
within the program, simply execute a branch 
to subroutine (BSR) to the previous LBRn 
stepping stone. To cxecute a long branch to 
subroutine, simply execute a BSR to the 
previous LBSn stepping stone. These 
branches are then completely relocatable. 
(Of course this technique of stepping stones 
can be used directly just as well, without 
LONGBS or LONGBR; but one chain of 
stones has to be devoted to each branch 
target. If more than two subroutines [or 
branch targets] must be used, less code will 
be required if LONGBS [or LONGBR] is 
used.) 


How It Works 


The operation. of the LONGBS sub- 
routine сап be understood by a study of the 
program listing and comments shown in 
figure 1. The entries at the extreme right of 
the listing show the contents of the stack 


region of memory at the conclusion of each 
step, which changes the stack contents or 
the pointers [index register X or stack 
pointer 5) used 10 keep track of position 
within the stack. 

To help understand the operation of the 
program let us consider an example in which 
ihe processor encounters the following in- 
struction sequence: 


0736 BD 27 6B JSR LONGBS 
0739 FC 1А FDB $FCIA 
Q73B 86 02 LDA A 3%02 


іп executing the JSR instruction at 0736, 
the processor places the address 0739 (which 
would ordinarily be the return address) onto 
ihe stack, and jumps to 276B. However, 
0739 as used here is not the actual return 
address, since it is the location of the 2 byte 
offset which will be used to form the actual 
target address, Thus, 0739 is more properly 
called the “would-be? return address 
(WBRA). Upon entering the subroutine 
LONGBS, then, the stack looks as follows: 


SP 
| 
0 ІМөнан| [wBRAL] Го» | 
(07) (39) 


where SP with the arrow denotes the posi- 
tion in the stack being pointed to by the 
stack pointer, WBRAH ts the high order byte 
оГ WBRA, WBRAL is the low order byte of 
WBRA, and OLD denotes stack contents 
before executing the JSR LONGBS instruc- 
поп; these “old” contents of the stack will 
not be disturbed. 

The first line of subroutine LONGBS 
stores. the values of IX away for tater 
retrieval. | happened to use low core loca- 
Поп 0020 te 0921 for this purpose, but 
any available programmable memory loca- 
tion can be used instead. (You may prefer to 
use à spare 2 byte location in the program- 
mable memory devoted to MIKBUG in 
many systems.) The next six lines of code 
iransfer to LX the burden of keeping track of 
our stack location, while the stack pointer 
itself is used to copy the would-be return 
address into two additional stack locations. 
Since we are fooling with the stack 
pointer, it is necessary to prevent interrupts 
from occurring at this time. Тһе SEI (set 
interrupt mask) locks out the maskable 
interrupts until further notice. We now have 
the following stack picture: 


IX 
* 
[WERAH] [ваат] [WBRAH][weRAL) [oco] 


(07! 139) (07) (38) 


The next three lines (2775-2777) correct the 
would-be return address to the actual return 
address 073B: 


IX 
l 
[WBRAH] [WERAL] [RAH] [RAL] |016) 
(07) (38) (07) (3B) 


In line 2779 the stack pointer is returned to 
its usual role of keeping track of position in 
the stack. Since accumulator A is to be used 
for some data manipulation in subsequent 
instructions, its original value (the value it 
had when JSR LONGBS was execulcd) is 
stashed away on the stack for later retrieval. 
After executing this instruction at PSHA the 
stack appearance is: 


SP 


, 
* 


(071 (39) (07) (38) 


The next ten lines (277B to 2787) cause the 
would-be return address WBRA to be in- 
creased by the value of the 2 byte adder; the 
result is the target address, denoted by 
LBAH (long branch address high order byte) 
and LBAL (long branch address low order 
byte). 
The appearance of the stack now is: 


SP 
4 
[ORIGA] [LBA] [LBAL] [RAH] [RAE] [OLD] 


(03) (53) (07) (3B) 


The orginal values of accumulator À and of 
index register ІХ are now retrieved, inter- 
rupis are reenabled, and the processor jumps 
to 0353 by executing the RTS (return from 
subroutine instruction). Notice that because 
of the manipulation of the stack during 
subroutine LONGBS, the processor does not 
return to the program section which called 
it; instead it jumps to the target address 
(0353 in this case), because the effect of 
executing the RTS instruction is to place 
into the program counter the 2 byte address 
pulled fram Ше top of the stack. 

When the subroutine which begins at 
0353 has been finished, the processor exe- 
cutes the RTS instruction which ends it, and 
this returns the processor to the actual 
return address 073B. 

The operation of the long branch routine 
LONGBR is similar, except that the RAH 
and RAL bytes are not needed or wanted. 
Thus, the initial part of. LONGBS which 
duplicated the value of WBRA on the stack 
is bypassed.m 
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Languages 

Forum Defining LIL, a 

Little 

Interpretive 
Language 


Languages Forum і а 
feature which is intended as an 
interactive dialog about the 
design and implementation of 
languages for personal com- 
puting. Statements and opin- 
ions submitted to this forum 
can be on any subject relevant 
to its purpose of fostering 
discussion and communication 
among BYTE readers on the 
subject of languages. We ask 
that ай! correspondents supply 
their full names and addresses 
to be printed with their com- 
mentaries. We also ask that 
correspondents supply their 
telephone numbers, which will 
be printed unless we are expli- 
citly asked to omit them. 


LOW MEMORY 


SOFTWARE STACK 


HIGH MEMORY 


Figure 1: How memory is arranged in the LIL language. 


code 
C8 (hex) 7 control byte 
RADL reference address of 
RADH descriptor of COUNT 
RADL reference address of 
RADH descriptor of numerical constant 1 
OAR offset to address of routine “+” 
OAR offset to address of routine “INTO” 
RADL reference address of 
RADH descriptor of COUNT 
OAR offset to address of routine '';" 
refarence tabla 
DATA data for numerical constant 1 
DES descriptor for numerical constant 1 linteger 1 byte) 
DADH data address 
| bap. | for COUNT 
DES descriptor of variable COUNT (say integer 3 bytes) 


software stack 


DATA 
DATA | data for COUNT 
DATA 
1 1 9 
Listing I: Linkages for the Ж / ГА 


source statement COUNT COUNT 1 p 
*] INTO COUNT; in the 


LIL language. 
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Jack Cluff 
34-57 73rd St 
Jackson Heights NY 11372 


|t is with great interest that | read the dis- 
cussion by Donald | Stavely in the April 
1977 Technical Forum. Mr Stavely has 
articulated a concept in which | have been 
greatly interested for the past several 
months, and in which | have invested a cer- 
tain amount of work. 

LIL, Little Interpretive Language, is a 
pseudocompiling language whose compiled 
code could be run on any microcomputer 
which has a LIL loader and a LIL inter- 
preter. LIL is still in a state of flux, but may 
be spoken of in general terms. It is to consist 
of three separate programs: the compiler, 
the loader and the interpreter. 

The compiler is to accept character key- 
board input and build three structures: the 
symbol table (to be discarded at the comple- 
Поп of compilation) which contains the 
names of objects, the reference table which 
contains descriptors of objects and the 
memory addresses at which those objects 
may be found, and the compiled code which 
contains 2 byte descriptor addresses and 1 
byte offsets to a table of function routines 
used by the interpreter. 

The loader is to load reference tables and 
code into the proper areas of memory for 
processing by the interpreter, and is to 
modify all initial linkages established by 
the compiler so as to agree with the new 
positions of reference tables and code. 

The interpreter is to interpret only 
addresses of descriptors and offsets to 
function routines. The interpreter is to 
allocate memory for data storage on à 
software stack; the hardware stack is to 
be used for data manipulation such as 
arithmetic functions. 

The linkage for the source statement: 


COUNT *1 INTO COUNT; 


can be represented as jn listing 1. 

Control bytes serve the useful purpose 
of defining which of the following units 
of code are address pairs and which are sing- 
ular offsets. The control byte in the previous 
example links to the code as follows: 


1 0 X X 


“ 


(X = don't care) 


"INTO" COUNT ";" 


Continued on page 181 


The most cost effective 
products for your 
microcomputer. 


RM64 53-2. 
64K bytes 


THE EXTENSYS 
RM64 MEMORY ха 
BOARD provides 7 еа 
the most cost Tire ; 
effective system 
memory found in the mm mi 4 
industry. The RM64 provides this "HIT T шы. 
because of our low cost per byte when ы HT 
compared to our competition plus the increased reliability of a 
single board over multiple boards containing less memory. The 
board is 5-100 bus compatible making it usable in over a dozen 
different microcomputer systems including ALTAIR and IMSAI. 
The RM64 is available in three configurations: 32K, 48K or 64K 
bytes of memory all on ONE board. The board is completely 
assembled, checked out and burned in for at least 50 hours prior 
to shipment. This complete testing procedure allows Extensys 
to provide a one year warranty on parts, labor and materials 
(assuming no misuse of the board occurs). 

On board hardware is provided for: 

Individual memory bank address selection in 8K byte 

increments; 


Complete dynamic refresh logic without loss of processing 
efficiency while programs are running; 


* Board select logic which allows more than one 64K byte board 
per system; 


* S-100 bus compatibility including on-board voltage regulator; 


* Memory overlap which allows memory sharing the same address 
space to coexist in the same system; 


Write pro- 
tection in 
16K blocks; and 


Fully socketed for 64K, 
allowing 32K and 48K versions 
to be upgraded at a later date. 


Delivery of the RM64 is 15 to 30 
DAYS upon receipt of order. Prices for the RM64 include shipping 
and handling prepaid in the continental United States. 


EXTENSYS Corporation is also announcing several other new highly 
cost effective products. These include a total floppy disk system 
based around File I/O board and a multiprocessor operating system. 
The other product, which interfaces with the RM64 memory board 
to create a megabyte or more of memory and adds full DMA 
capability to the File |/O board, is a Board Select/DMA 

board. Both of these products are S-100 compatible. 


Circle 360 on inquiry card. 
Contact your local computer store JL ib са 


=e аның аңыз Rum нын нын m | 
or order directly from EXTENSYS Г — — B-4 | 
ү тг a = | a| IT 
| Pinasa placa my order for the following: = iaj өш | | | L Ы " 
ary DESCRIPTION AMOUNT ycorporation 


= RM64-32K byte board © $ BOS еа. 
Ber RM6G4-48K byte board Ө $1195 ез. 
" RMB4-BAK byte board € $1495 ез, 


592 Weddell Drive 

——— Sunnyvale, California 94086 
—_— (408) 734-1525 

California residents add 65% tax 


TOTAL Рама check ipeo dn payment: 


Shipping and handling prepaid in continental United Staus Z BarkAmrricard No. 


Subtotal 


NAME expiration date 

— Master Charge No. 
ADOÜRESS. — C ÁÁÁ—— Á—É— —ÉÁÉÓÁÉÓÉÓÉÁÉ—Á———— expiration dste 00. 
CITY... STATE 2ІР SIGNATURE: 


PHONEIINCLLUDE AREA CODE) 


Le мн» анин шышы ашшы Ri «ныш мыз шыны жәна A KD a c ыны тыны анын жыны ыт шылы 


Continued fram page 12 


and hazardous 117 VAC power trace 
running long distances on a power board. 
The big boys have their equipment 
tested and listed by UL. It's a necessity 
if they expect commercial sales. If per- 
sonal computer manufacturers want the 
kind of mass market you've been pre- 
dicting in BYTE, they will have to 
follow suit. This stuff moves in interstate 
commerce, and if vendors sell a shock 
or fire hazard to some naive user, they 
can expect to be spanked by the Feds, 
something that tends to be a corporate 
hurt, and will damage this fledgling part 
of the computer industry. All the manu- 
facturers who haven't, should clean up 
their acts before the Feds force some- 
thing distasteful on them. 


William R Hamblen 
946 Evans Rd 
Nashville TN 37204 


А NEW SUBSCRIBER COMMENTS 


How long have you been publishing 
BYTE? Are any back issues available, or 
reprints of articles іп back issues? Do 
you publish an index to previous issues? 

Could you recommend a book, or 
books, that are readily available, or list 
their sources on microcomputer soft 
and hardware, particularly software 
(from machine language level to high 
level programming languages)? 


Daniel Owen Jenkins VIII 
Вох 201 RDZA Clinton Grv 
Weare NH 03281 


We have been publishing since Sep- 
tember 1975. No back issues are avail- 
abie; however, The Best of BYTE Vol- 
ume | at £72.95 contains most of the 
editorial materials from issues 1 to 12. 
An index is available for Volume I: send 
а self-addressed stamped envelope. 


FASTER MULTIPLY? 


ENTRY: A-2multiplier; E=multiplicand 


PRODUCTS NEEDED 


The following are some things we 
think are needed in this field: 

1. A real time clock-calendar board 
for the 5-100 bus with an IO port and 
recharging circuit which would display 
time, date and day of week on vidco 
monitor or other peripheral. Calendar 
would be at least 200 ycar. Would accept 
input to start clock or reset it, such as a 
60 Hz line signal, or a time signal from 
WWV, or a manual signal. Could be pro- 
grammed (EPROM) to exhibit holidays 
and special dates or times, or emit a 
signal to initiate some action at a present 
time and date. Would be designed to be 
highly resistant to transients in power 
supply. Would have 12 hour AM-PM or 
24 hour switch selectable option, and a 
local standard time or daylight savings 
time or Greenwich time switch selection 
feature. 

2. An ASCII-EBCDIC converter 
board for the S- 100 bus. 

3. A generalized converter board for 
the 5-100 bus, under software control, 
which could enable the user to readily 
recode keyboards, printers, and video 
displays with no morc than а few key- 
strokes. Could be used as an ASCII- 
EBCDIC converter, or could convert 
a keyboard from a standard QWERTY 
keyboard into a Dvorak Standard key- 
board with a single command, or con- 
vert an ASCII into an APL or other 
special character set key board. 

4. A convention to standardize 
the bus far the caming 9900 family of 
16 bit processors before different buses 
proliferate. 

5. A directory or clearinghouse of 
resources in this field, so that persons 
wishing to contact others doing or able 
to do things of a certain kind could 
do so. 


Jon D Roland 

Micro Mart 

1015 Navarro 

San Antonio TX 78205 


ENTRY: A, E, C=unchanged; B, D -0; HL=product 


Address Op Operand 


Label Mnemonic 


Commentary 


006000 
006002 
006005 
006006 
006007 
006012 
006013 
006014 
006015 
006016 


006 010 
041 000 000 
124 


MVI B 010 
LXI H 000000 
MOV D, H 


007 LOOP RLC 


322 013 006 

031 

005 SKIP 
310 

051 

303 006 006 


JNC SKIP 
DADD 
DCR B 
RZ 

DAD Н 
JMP LOOP 


Set B register for count 

Clear product registers 

Also clear D 

Rotate left 

Skip on zero bit 

If nonzero, add multiplier 
Check counter 

Exit if last time 

Arithmetic left shift of product 
Repeat 


The quick and simple 1x1 byte multi- 
plication routine of Christopher Glaeser 
(July 1977 BYTE, page 142) can be 
made even quicker and simpler by shift- 
ing the A register feft instead of right. 
Using the RLC command instead of 
RAR preserves the value in the А regis- 
ter. The E register is also not altered. 
Thus, both multiplier and multiplicand 


are unchanged upon exit from the sub- 
routine. This is an advantage in mani- 
pulating arrays, etc. 
See box for register staius. 
The whole thing occupies only 16 
by tes. 
Leonard Morgenstern 
POB 81 
Rheem Valley CA 94570 
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COMMENTS ON SELECTRIC IO 
INTERFACING 


As one who has designed an interface 
for both input and output between a 
Selectric 731 and my 7-80 system, | was 
interested to read Dan Fylstra's article 
“Interfacing the IBM Selectric Keyboard 
Printer," June 1977 BYTE, page 46. Dan 
is to be complimented on a very good 
technical description, especially when 
compared with the naive and alten just 
plain inaccurate information which has 
been published recently on this subject. 

There аге several supplementary 
points which may be of interest 10 
BYTE readers: 

1. Dan gives ап excellent ade- 
scription of the differences between a 
BCD and Correspondence coded 731 or 
735. But there are three distinct versions 
of the Selectric which have been thought 
suitable tor use with a computer and the 
differences between them are also worth 
noting: 

а) The office Selectric is а 
light duty mechanism in the same 
sense in which the term is used 
for the Teletype Model 33. It 
won't fail lor a long time but the 
Office Selectric i$ less rugged 
mechanically than the "heavy 
duty" mechanisms designed [or 
use as computer [© devices. In 
my opinion, little reason exists 
to attempt to convert ап office 
Selectric for computer use since 
а mechanism designed specifically 
lor that purpose is available at a 
comparable price. 

b) The heavy duty Selectric 
IO mechanism was marketed by 
IBM in two basic forms. The 
Selectric IO mechanism itself 
(without any magnets, switches, 
wiring harness or covers) was 
made available to original equip- 
ment manufacturers (OEMs) to 
be incorporated into non-IBM ter- 
minals such as the Dura, lel, 
Anderson Jacobson, Оше, etc. 
The designation far these mech- 
anisms was 745 (15 inch carriage), 
They are often marked SER 
(meaning special engineering re 
quest) to denote modifications 
made by IBM at the manufac- 
turing firm's request. These OEMs 
installed their own magnets, 
switches and interface electronics 
to achieve their own individual 
products, Many of these are now 
available on the surplus market. 
| have also seen some of these [O 
mechanisms which have becn par- 
tially outfitted with IBM magnets 
for use as output printers only. 
Where OEM mechanisms have 
been used іп а non-IBM product, 
ІВМ will service the Selectric 
mechanism only and not the mag- 
nets, switches or electronics. 

c) The second basic form of 
the heavy-duty Selectric [О mech- 
anism is the one which (BM out- 
fitted for use as an electronically 
driven 10 device by installing its 


MPI Flexible Disk Series B51 is a new generation of 514” 
flexible disk products employing a 'band driven' head posi- 
tioner providing very fast, highly accurate access eliminating 
‘hysterisis: A new generation of floppy's is born featuring: 


Data Integrity Using the ‘band drive’ concept for precise 
head positioning, better error rates are realized. Decreased 
mechanical wear guarantees diskette interchangeability for 
the life of the device. 


Reliability The Series B51 uses 30% fewer components than 
competitive devices and together with the low power Schottky 
TTL inherently provides you the user 10,000 hours MTBF and 
no preventative maintenance. 


Low Cost Storage The Series B51 is very small. Its dimensions 
are 3.25 x 5.55 x 8.0 inches and weighs only 3 lbs. Using 
double density encoding techniques the device can store 
up to 250K Bytes (unformatted). Single quantity price is $320. 


A STAR IS BORN! 


The S100 Bus Controller Available to the hobbyist is the 
R100D intelligent double density controller compatible in 
architecture to the S100 bus and the Series B51 or its larger 
family member the Series B82. It features board micropro- 
cessor, DMA, simple macro commands, multiple sector 
transfer, formatting, up to 4 drive control, and requires no 
overhead software. Single quantity price is $299. 

Also available is a complete system featuring single or dual 
drives, power supply, cabinet and a S100 Controller with a 
disk operating system. Single Drive System $699. Dual 
Drive System $999. 


MPI is your Company Follow the ‘star’ and you will get the 
best price/performance buy in the market. For further 
information or dealer/distributor packages, call or write 
Keith Ullal, Micro Peripherals, Inc., 8724 Woodley Avenue, 
Sepulveda, California, 91343 (213) 894-4076. 


Bank of Americard MasterCharge Personal Check Accepted 
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own magnets and switches. These 
are the Models 73, 731 and 735 
(hereafter "73X") which are out 
of production in this country; I’m 
told that they are still produced 
in Europe. The 73Xs were used as 
the 360 console device, in MTSTs 
(with some wiring modifications) 
and were available to those who 
wanted a complete unit (less 
interface electronics) which IBM 
would service. Current mainten- 
ance agreement rates for 73Xs are 
about $150 a year. The 73Xs 
came in three flavors: BCD, Cor- 
respondence and MTST. 


2. In considering which of the 
three kinds of Selectrics to use with a 
personal computer, the most important 
issue is feedback. Each time a character 
is sent to a Selectric mechanism (either 
by energizing magnets or by pressing a 
key], the cycle clutch is released; at the 
end of the print cycle, this clutch reen- 
gages to halt the cycle shaft after 180° 
of rotation. ІҒ a substantial volume of 
printing is to be done on a Sclectric, the 
wear an this clutch becomes a serious 
problem. The only satisfactory solution 
is to send the next character at a time 
during the print cycle when the current 
character has been “processed” by the 
mechanism but before the cycle clutch 
has reengaged. IBM calls this the “closed 
loop” mode of operation. Characters 
which are sent to the Selectric during 
this 3 ms window operate the mech- 
anism in its so-called "repeat cycle" in 
which the cycle clutch does not reengage 
and the maximum character speed is ob- 
tained. The timing required to operate in 
this way must be derived from switches 
which sense the state of rotation of the 
cycle shaft, the operational shaft and 
several other mechanism states such as 
whether a carriage return or tab opera- 
tion has been completed, The time 
interval between successive characters 
or machine operations depends on many 
factors and is not constant. A different 
interval is required not only for each 
character and each machine operation, 
but these intervals vary with the age and 
condition of the individual mechanism. 
There are two consequences of driv- 
ing a Selectric mechanism without this 
feedback system: the speed of output 
15 considerably reduced, in most cases 
below 10 characters per second because 
worst case timing delays must be intro- 
duced after each character or machine 
operation; and wear on the mechanism 
increases in proportion to the volume of 
oulput. On these points, ІВМ comments: 
Feedback contacts are timed 
to permit initiation of a "next 
cycle" prior to the end of the 
"current cycle." This avoids com- 
pletely stopping the machine 
between cycles and insures opti- 
mum hardware longevity by re- 
ducing the frequency of engage- 
ment and disengagement funder 
full power) of the ГО mechanical 
clutches. . . maximum speed, 


reliability and longevity is pos- 
sible only with [the closed loop] 
mode of operation. . . the 10 
should receive commands relative 
to machine degrees [of shaft rota- 
tion|. Reliable operation CAN- 
NOT [emphasis in original] 5e 
guaranteed when an OPEN LOOP 
mode of operation is employed. 
. . -occasional loss of a machine 
cycle is inherent in an open loop 
mode of operation. (Service 
Manual: Selectric ІО Typewriter, 
IBM Form # 241-5737-0, July 
1973). 


3. There is a great deal of confu- 
sion concerning the existence of a 
"print" magnet. Some OEMs have in- 
stalled a magnet with this function, but 
the 73Xs don’t have one. Dan correctly 
states that the cycle clutch is released 
whenever any of the magnet armatures 
is pulled down. But he then states “the 
trip mechanism is connected to a seventh 
magnet called 'check'." He should have 
said "also connected." The rule for 73Xs 
is that whenever any of the seven mag- 
nets is energized, a print cycle will occur. 
Energizing only the “check” magnet will 
initiate à print cycle without rotate or 
tilt, printing the home position charac- 
ters. 

4. The only piece of serious mis- 
information in Dan's article concerns his 
untested suggestion for closed loop oper- 
ation. It's close but "no cigar"! Dan 
suggests generating а debounced TTL 
level signal from the switches connected 
between a and x (normally closed) and b 
and x (normally open) on the 50 pin 
plug. The switches connected in series 
this way are C2, C3, C4, C5 and C6. Dan 
correctly states that the magnets should 
be deenergized when the NO side makes 
and that the next character or machine 
operation should be initiated when the 
NC side remakes. But the carriage return 
and rab interlock contacts, which signal 
the longer (and variable) times required 
to complete those operations, have 
been left out of the chain! The correct 
procedure is to connect a to d externally 
(at the 50 pin plug) and use Y instead 
as the NC side. In addition, the figure 9 
description of а debouncing circuit 
should not ignore the IBM specified cur- 
rent through the switches (10 mA & [0 
V minimum) which Keeps the contacts 
clean. 

5. Those who attempt the input 
side of 73X interfacing should know that 
there is one aspect of the ІВМ specifica- 
tions which should not be followed (all 
else should definitely be respected). ІВМ 
specifies sampling of the character trans- 
mit contacts on the making of the nor- 
mally open side of СІ. This works fine 
when sampling means using the signals 
to switch relays (eg: in the console of 
the MTST unit), Typical closing time for 
these relays is 10 ms and, since СЇ gates 
the common voltage onto the transmit 
contacts for only 15 ms, it is important 
to begin switching the relays at the 
earliest possible time. Furthermore, con- 
tact bounce is not important in that 
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TI Distributors 


ALABAMA: Huntsville, Hall-Mark/Huntsyiie 120$] 837-8700 


ARIZONA: Phoenix, Kierulll Electromcs (602) 243-4101. A у 
Weatherlgrd (602) 272-7144, Tempe, б 5 Marshal 15021 
968-6181 


CALIFORNIA: Anaheim, А V Weatherford |714) 633-9633, Canoga 
Park, б. 5. Marshall (213) 999-5001, EF Monle.G 5 Marshall (213) 
586-0141, El Segunda, ТІ Supply 1213) 973-2571, Glendale. Н V 
Weatherford (213) 849-3451, Golela, APS. Inc. (805) 064-6823, 
Irving, Cramer/Los Angeles (714) 979-3000. (213) 771-8300. G S 
Marshall (714) 556-6400, Las Angeles, Кеги? Electonics 1213) 
685-5511, RPS. Inc. (213) 748-1271 Mounlain View, Time Elec- 
tronics (408) 985-8000. Palo Allo, Kierultt Electronics 14151 968- 
6292: Pomona. R V Wealhertord (714) 623-1261: San Diego, 
Cramer/San Diego (714) 565-1881, Kierulll Electronics {714] 278- 
2112: G S Marshall 4714) 276-6350 APS Inc (714) 292-5611 
R. V Weatherford (714) 278-7400, Sunnyvale, Cramev‘San Fran- 
cisco (408) 739-3011, G 5 Marshall 1408) 732-1100 TI Supply 
1408} 732-5555, Tarrance, Time Electronics (214) 320-0880. Wood- 
land Hills, JACO (213) 884-4560 


COLORADO: Denver, Cramer/Denver 1203) 758-2100. Kierulil Elec- 
tonces (303) 371-6500. Englewood, R Y Weatherford 1303) 
761-8432 


CONNECTICUT: Hamden, Arrow Electrorucs |203) 248-3801, Нояћ 
Намет. Cramer/Conneclicut 4203) 239-5641, Orange, Migray! 
Connecticut (203) 795-0714 


FLORIDA: Clearwaler, Diptomat/Southland. (813) 443-4514. FI. 
Lauderdale, Arrow Electronics 1305) 776-7790. Hall-MarkrMiami 
1305; 971-9280, Hollywood, Cramer/Holywoud [305] 922-8181. 
Orlando, Cramer/Orlando 1305) 894-1511, Hall-MariuQrango 13051 
855-4020, Winler Pack, Milgray Electronics (305] 647-5747 


GEORGIA: Norcross, Cramer‘Atlanta (4041 448-9050 


ILLINOIS: Aclinglan Heights, ТІ Supply (312) 640-2564: Elk Grove, 
Hall-Mark/Chicago (3:2) 437-8800: KierulM Electronics (3123 640- 
0200, Chicago. Newark Electronics (312) 638-4411, ML Prospect, 
Cramer/Cicago (312) 593-8230 


INDIANA: Ft. Wayne, Flo Wayne Electronics 1214) 423-3422, 
Indianapolis, Graham Eleclromcs (317) 634-8202 


TOWA: Cedar Rapids, Decco 1349) 365-7551 
KANSAS: Shawnee Mission. Hall-Mark/Kansas City {013} BBB-4747 


MASSACHUSETTS: ВіНегіса, Kierull! Electronics (617) 567-8331. 
Newton, Gramer/Newion (617) 969-7700. Wallham, TI Supply 16171 
890-0810, Woburn, Arrow Electronics (6171 933-8130 


MARYLANG: Ballimpré, Arrow Electronics 12021 737-1700 Hall 
Mark/Batumore 1301} 796-9300. Columbia, Technico. (301). 4Б1- 
2200. Gaithersburg. Cramer Washington 1301) 948-0110, Жегі! 
Electronics 43011 948-0250 Hyattsville, Migray washington 1201) 
159-2222 


MICHIGAN: Detroit, Newark Electromcs (3131 967-0600, Wyoming, 
Newark Etectronics (616) 241-668t 


MINNESOTA: Bloaminglan. Arrow Electronics (612) 888-5522, 
Edina, Cramer'Minnesota (612) 835-7641 


MISSOURI: Earth City, Hall-Mark/St. Lows |314) 291-5350 Kansas 
City. LCOMP-Kansas City 1218) 221-2400, $1. Louis, LCOMP- 
St Louis (214) 647.5505 


NEW HAMPSHIRE: Manchesler, Arrow Electonics 1503] B6B-R968 


NEW JERSEY: Camden, General Radio Supply (609) 964-8560: 
Cherry Hill, Cramer/Pennsylvania (215) 322-5850. (609) 424-5993; 
Milgray/Delaware Valley (6409) 424-1300, (215) 228-2000; Clark. 
Ti Supply (201) 382-6400, Clifton, Wilshire Electronics (201) 340- 
1900; Little Falls, Grameri New Jersey (201) 784-4300; Moores- 
lown, Arrow Electronics (609) 235-1900. Rulheriard, Kierulf 
Electonics (201) 935-2120: Saddlebrook. Arrow Electronics (201) 
797-5800. 


NEW MEXICO: Albuquerque, Cramer New Mexico (505) 243-4566 


NEW YORK: Easl Syracuse. Ciamer/Syracuse. (315) 497-6671. 
Endweil, Wilshire Elé£tromes (6074 754-1570. Farmingdale, Arrow 
Etectromics (516) 694-6800, Hicksville, Krerulff Electronics 4516) 
433-5530. Fishkill, Arrow Electronics (9141 896-7530. Freepori, 
Milgray Electronics (5161 546-6000. (2481 432-4300. Hauppauge, 
grameriLong Island (516) 231-5600. JACO (516) 273-1234 
Rochester, Cramer/Rochester 1716) 275-0200, Rochestel Radia 
Supply (716) 454-7800. Wilshire Electronics (716) 442-9560 


NORTH CAROLINA: Raleigh, Hall-Mark/Aategh (919) 832-4465, 
Winslon-Salam, Cramer Winston-Salem (9191 725-8711 


ОНО: Cleveland, Arcow Electtomcs. (216) 464-2000, Cramer! 
Cleveland (216) 248-8400. Columbus, Hall-Mark/Ohua (614) 846- 
1882. Daylan, ESCO Electronics (513) 226-1133. Meltering. Arrow 
Electronics (813) 253-9176 


OKLAHOMA: Tulsa. Hall-Mavk/Tulsa |918) 635-6458. Ті Supply 
(918) 682-8272. 


PENNSYLVANIA: Huntingdon Valley. Hall-Mark/Phitadelphia 1215) 
355.7300 


TEXAS: Austin, Hall-Mark/Austin 1512) 827-2814 Dallas, Hall Mark? 
Dallas (214) 231-6111. TI Supply 1214) 238-6821. Houston, Harnson 
Equipment (713) 652-4700. ТІ Supply 1713) 776-651F А V 
Weatherford (713) 688-7406 


UTAH: Sall Lake City, Diptomal/Allatang 1801) 486-7227, Slandard 
Supply (801) 466-3371 


VIRGINIA: Асапоке, Technica 1703) 582-4975 


WASHINGTON: Seattle, Afmac/Siroum Etectromcs (206) 763-2300. 
Cramer/Seattle (206) 575-0907: Kierulf Electronics (206) 575-4420 


WISCONSIN: Gak Creek. Arrow Electronics (44) 764-6600, West 
Allis, Hail-Mark/Milwaukee 4414) 475-1270 


CANADA: Calgary. Cam Gard Supply 1403) 287-0520, Downsview, 
CESCO Electromes (416) 661-0220, Zenlromrs (416) 635-2822. 
Edmonton. Cam Gard Supply (403) 426-1805; Halilax, Cam Gard 
Supply (902) 454-8581; Kamloops. Cam Gard Supply |804) 372- 
3338. Moncton. Cam Gard Supply |506) 855-2200. Montreal, 
CESCO Electromcs (514) 735.5511, Future Electronics. 1514) 735- 
5775, Zentromcs (514) 735-5361, Ottawa, CESCO Electronics 1813) 
729-5118, Future Electromcs (613) 232-7757, entrons (613) 
238-6411, Quebec City, CESCO Electronics (418) 524-4541, Aegina, 
Cam Gard Supply (306) 525-1317. Rexdale, Fulure Electronics (416) 
677-7820, Saskaluon, Cam Gard Supply 12051 6527-6424, Van- 
couver, Cam Gard Supply (604) 291-1441. Winnipeg. Cam Gard 
Supply (204) 786-8481 
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Тохав Instruments 
makes 


MOS EPROMs 
even more affordable. 


TMS 2708 now 521.50” 
The industry standard. 


TMS 271,08 now $26.15' 
The low power 8K. 


TMS 2716 now $36.90' 


Remember a few months ago when 
EPROMs were expensive and hard 
to get? Due to TI's leadership they 
have become available microcom- 
puter building blocks. 

Prices have dropped dramatically; 
availability is excellent. Credit TI's 
high-yield, high-volume production. 

TI'shighly cost effective EPROMs 
feature a rugged, high-integrity 
ceramic package with sturdy gold- 
plated pins to withstand the repeated 
handling and insertions associated 
with reprogramming. And a gold- 
alloy-sealed lid for superior 
hermeticity. 


The 2708 times two. 


TI offers a choice of three produc- 
tion EPROMs- all from stock. 


*100-piece prices 


* TMS 2708. The industry standard 
8K EPROM. Fully TTL compatible. 

* TMS 27L08. The industry first low 
power8K EPROM fully compatible 
with the 2708. But less than one- 
half the power dissipation and 1046 
power supply tolerance. 

* TMS 2716. А 2708 times two. Twice 
the memory (16K) in the same 
space. Ап economical plug-in up- 
grade for 2708s. And TI's 16K 2716 
uses less power than a single 2708. 


To order the affordable d 


est authorized TI distrib- 
utor listed to the left. 


TEXAS INSTRUMENTS 


€)1977 Texas Insiruments Incorporated 


INCORPORATED 
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EPROMs, call your near- 
931884 


application. Even though vou тау de- 
bounce the transmít contacts, | would 
recommend waiting the necessary 3 to 5 
ms until the bounce from the making 
of C1 disappears before latching the 
state of the transmit contacts. 

| am currently considering whether 
there is sufficient interest in a complete, 
plug-in-and-go 10 interface to the 73X to 
warrant production of my design which 
meets all [BM specifications. | would 
offer a completely assembled апа 
tested interrupt driven card for the 
S-100 bus with on card PROM for 
driver software, cable with connectors, 
and power supply for either the 24 V 
or 48 V magnets. The price would have 
to be $395 for the card (including soft- 
ware In the PROM) and about $100 
{ог the 50 wire cable and power supply. 
| would appreciate receiving indications 
of interest from readers who would find 
such an interface attractive. 


Beardsley Ruml Il 
3045 Ordway St NW 
Washington DC 20008 


CLOSED LOOP SELECTRIC 
MORE COMMENTS 


This letter is in reference to Mr 
Fylstra's article on interfacing to Selec- 
trics, which appeared in your June 1977 
issue, page 46, Although the methods he 
is suggesting are simple, they have several 
serious drawbacks. 

First, he does nat use the keyboard 
lock mechanism during the time that the 
Selectric is under camputer control. This 
is important to prevent accidental key- 
board inputs which may very easily 
cause damage to the machine. 

Also he suggests using a 5 V supply 
driving TTL for interfacing the contacts. 
IBM specifies a minimum voltage and 
current of 10 V at 10 mA for reliable 
operation of these contacts. 


Lastly the method of driving he 
suggests is a form of open loop mode. 
Since the Selectric is not a synchronous 
device, output rates are only nominal. 
The importance of operating the 
machine in a closed loop mode cannot 
be overstressed, This is the only method 
recommended by IBM. Using the closed 
loop mode not only minimizes wear and 
tear on the Selectric but also provides 
output at the maximum rate of the 
machine. 

| speak from experience, since our 
firm is in the business of manufacturing 
various forms of interfaces to Selectric 
mechanisms. 


John Schwartz 

IBEX 

1010 Morse Av, Suite 5 
Sunnyvale СА 94086 


APL CHARACTER GENERATORS 
ARE AVAILABLE 


| have noticed various letters in your 
letters column from APL enthusiasts. 
Our firm produces a CRT terminal with 
an APL character font and keyboard 
(see June 1977 BYTE, page 24). The 
APL character generator is a small 
piggyback board which can directly re- 
place a 2513 and plug inta its socket. 
(Bit 7 is wired through normally unused 
pin 23 of the 2513.) On the keyboard 
ме use decals mounting on the front 
keycap face. These decals are white on 
clear, of excellent quality and durability. 

We would be pleased to make these 
items available directly or through 
distribution. Interested persons may 
write me directly. 


M C Volker 

President, Volker-Craig Ltd 
Waterloo Ontario М2) 321 
CANADA 


А NOTE FROM А EUROPEAN 
READER 


| had my computer shipped air 
freight, and when it arrived, | found a 
very simple 50 Hz modification for my 
Southwest Technical Products CT1024. 
| cut the 60 Hz reference line. | assume 
this does bad things to a phase locked 
loop somewhere (тү documentation 
isn't here either] but after it warms up 
it seems to work fine. 


Bruce Turrie 

Riverside Tower Esmoreitiaan 3 
POB 3, Apt 68, B-2050 Antwerpen 
BELGIUM 


USING ADCs FOR TEST 
INSTRUMENTS? 


І imagine thís could have a great deal 
of interest to your readers. If you cannot 
develop a solution to this problem may- 
be your readers can. 

| am working on a research project 
for Scott Community College. | am 
working on a hardware and software 
scheme that will make a color TV into 
an oscilloscope. | am using the TV 
Dazzler and the D+7A interfaces along 
with the IMSAI 8080. | want to do the 
rest of the task through software. | am 
having problems designing the software 
needed in conjunction with these inter- 
faces. Any help that can be provided will 
be greatly appreciated. It need only 
cover audio frequencies. It need have no 
extended sensitivity nor multicolored 
display. 


John Orvis 
2125 Olympia Dr 
Bettendorf ІА 52722 


A goad ideo for ап articte! 


CALIFORNIA NORTH CAROLINA. 
A-VIDD £lecironica Byte Shop of Raleigh 
Long Geach [2131 598-0444 Ralelgh 
Byte Shop of Lawndale OREGON: 

(зтпбан [213] 371-2421 н : T. d 
Byte Shop of San Diego vie Shop of Fortlan 
У Portland 1503] 223-3496 


San Diego [714] 555-8008 

Byte Shap ot Sante Clars VIRGINIA, WASHINGTON D.C 
Santa Сізге (403) 249-422) Roberts Information Services, Inc. 
Compuler Center Fairfax, МА [703] 560-7333 
Cosis Mesa [714] 646-0221 AUSTRIA 


serene Mart Margreiler GMBH 
Grange |714) 633-1222 A-1070 Wien [0222] 96 1565 
Computer Store 
Santa Monica [213] 451-0713 CANADA: 
The Computer Place 


GEORGIA: Toronto [416] 593-0252 
Computer Systemcenler Telex 06-22634 


Alanta [404] 231-1691 
ENGLAND. 


INDIANA: 
Ома Domain Compelec Elecironics 
Bloominglon [812] 334-3607 i ыраш Tween 


KANSAS, MISSOURI. FRANCE 


Micro-Com, Inc. 
Kansas Cily, МО [316] 333-8383 ні созт Ы 
ше ranquevilie 
MIGHIGAH 75016 Paris 


Compuler Mart сі Royal Oak 
Royal Oak [313] 576-0900 GERMANY 
Dr. Peter Vizenetr 


The COMPUTALKER Model CT-1 optimizes the trade-off 
between tow data rate speech and directly digitized speech. 
Low data rate speech relies on canned definitions for the 
sound of each phoneme, which produces mechanical 
sounding speech. Digitized speech, while remaining faithful 
to the original sound, requires 10% to 20K bytes per second 
of storage and is inflexible ta phenetic manipulation. 


With the Model CT-1, the sounds are defined in real time 
under software control. Parameters which represent the 
phonetic structure of human speech are transmitted to the 
CT-1 at a rate of 500 to 900 bytes per second. This allows 
the production of highly intelligible and quite natural 
sounding speech output. Speaker characteristics and 
language or dialect variations are retained in the output. SERT 
The CT-1 can also be operated in a low data rate mode using ME 
phoneme definitions contained in the CSR1 Synthesis-by- + 

Rule software package. The COMPUTALKER speech synthesis SPEAK "KAAMPYUWTAOLKER" 
system, used in this way, has the advantage that the MODEL CT-1 SYNTHESIZERH 395.00 

software driver can easily be modified to keep the CSRI SOFTWARE SYSTEM 35.00 den ber реа Dalameg Div. ol Megatron KG 
naturalness and intelligibility of the speech output up to DEMONSTRATION CASSETTE 2.95 нун. мика (451085 


Е д CALIF RESIDENTS ADD Б" SALES ТАА Compuler Mart of New Jersey JAPAN 
date with the constantly evolving state of the art of rule COMPUTALKER CONSULTANTS Iselin [201] 283-0600 ы Kazuhika Nishi 
governed speech. 


à Hoboken Computer Warks Рал Electronica 
Box 1951-B, Santa Monica, CA 90406 Hoboken [201] 420-1644 Shibuya-ku. Tokya [03] 370-2751 


COMPUTALKER 
ео ot} 


AMPLIFIER t 


Фф ЕС ere 
a 1 SPEECH 


+ €OMPUTALMER c 
- 
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5-100 BUS 
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SELF-MODIFYING CODE 


The letter "A Critique of Self- 
Modifying Code" in the June 1977 issue 
of BYTE will serve only, 1 predict, to 
discourage some readers from sending 
material to BYTE for publication. The 
BARC routines, applied within the 
context for which they were intended 
are certainly worthwhile. 


Phil Rynes 
6824 Roberts Dr 
Woodridge IL 60515 


NEED VA APPROVED COURSES? 


Some time ago one of your readers 
wrote that he would be interested in 
taking a VÀ approved course in which 
the student would build a microcom- 
puter. This subject has also been of inter- 
est to me since | am presently taking a 
course in digital electronics at The 
National Radio Institute in Washington 
DC. NRI is one of the leading VA ap- 
proved correspondence schools in the 
country. 

i wrote the president of NRI, ) F 
Thompson, concerning the subject of 
microcomputers. The attached letter is 
the warm response | received to my 
inquiry. | thought some of your readers 
would be interested. 


Robert N Smith 
1617 Grunther Áv 
Rockville MD 20851 


MoGraw-HIII Conlinulng Education Canter 


s ‘Sis стам Ағаш N y 
vi gui 20016 
тенте 202/244 1500 


Pres: ИП 
January 5, 1977 


Mr. Robert N. Smith 
1617 Gruenther Avenues 
Rockville, MD 20852 


Dear Мс. Smith: 


I received your letter of December 19, 1976, and 
appreciate your interest in whether NRI is considering 
а course in Microprocessing with sicrocomputer kits. 
The answer simply is "yas". We believe that a technology 
program on microproceasors will help the computer indus- 
try bridge the shortage of service technicians. 


Our thoughts at this time are to expand the Digital 


Computer Electronics course to include microprocessing 


and kit hardware. Tho microprocessor breadboarding kit 
will contain power supplias, а clock oscillator, à pro- 
grammahle read only memory, LED indicators, and control 
switches. When used in the course, it will serve ав a 
teaching tool to reinforce the material in the lessons. 
It will provide real programming experience оп a commer- 
cial microprocageor. Further, the design calis for its 
use with a number of peripheral devices. The specific 
devices, like CRT, video displaya (TV), cassette recorder, 
dises, and others have not yet heen determined. 


We are confident that NRI will offer a microprocess- 
ing course that has high quality, a reasonable price, and 
Бе approved for veterans training. It is too prematura 
now te provide you more specific information. 


Again, thank you for taking the time to write me. 
Good luck in your studies For 1977. 


Sinceraly, 
. Р. Thompson я 
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allowing you to 
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© 2 serial 1/О ports (2 
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The new І/О and PROM/ 
maximum system flexi- 
expand the way you 

want to without being 
board design 


4K PROM/RAM BOARD 


e. Kit $150,00 Kit (lass memory) $80.00 

. Assembled $240.00 Assembled (less memory) 5180.00 

‘Take:-a look at these board features— 
МО Board Model 104 


4K PROM/RAM Board 
Model MB9 


in and 2 out) with full * Fully buffered address and 

‘handshaking data lines 

* 55 to 9600 baud rate è Jump on reset circuitry 
selection for both allows execution of programs 
input and output at any 1K boundary by hitting 
42 paralel (2inand2 reset or may be modified to 
out) 170 ports jump on power-up 


е Jump address and enable, 
board address, memory pro- 
tect, and wait states (0--2) ай 
DIP switch selectable located 
conveniently at top of board 


* 20/60 mA current 
loop (with optical iso- 
lators) or EIA serial 
interfaces 


_ switch address selec- % RAMs and PROMs may be 
tion tor both serial mixed in any 256-byte 
and parallel! ports increments 


» Interrupt capability © Monitor program available 


All Cybercom "blue boards" are made of hi-grade 
Eur ea w wiih gold contacts and include TI low 
6 soc 


Contact your local computer hobby store today for 
more information on the new 1/0 and PROM/RAM 
ік or write direct to: 


A division: of Solid State Music 


2102A Walsh Avenue 
Santa Clara, CA 95050 


(408) 246-2707 
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* Now is the time for you to dump yo “ae иемиз 58-100 
computer and move up to the st еб ле: 
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ASIC in ROM Computers 
by Ohio Scientific 


If you're just getting into personal computing and are buy- 
ing your first machine, you're probably confused by the myriad 
of companies and products available. 

However, there is one simple guideline you should follow 
when choosing your first computer. Be sure that it is capable 
of giving you full floating-point BASIC the instant you turn 
it on. Machines with full 8K BASIC in ROM cost as little as 
$298.00. Why should you settle for anything less? 


The Model 500 is a fully populated 8 x 10 P.C. 
Board with 8K BASIC in ROM, 4K RAM, serial port 
and Ohio Scientific Bus compatibility for instant ex- 
pansion. All you need is a small power supply (45 
at 2 amps and —9 at 500 MA) and an ASCII terminal 
to be up and running in BASIC. And all for only 
$298.00. 


11679 Hayden * Hiram, Ohio 44234 


Challenger IIP 


The Challenger ПР from Ohio Scientific is the ideal 
personal computer complete with BASIC in ROM and 
plenty of RAM (4K) for programs in BASIC. 

Complete with an audio cassette interface, the Chal- 
lenger ПІР uses a full computer keyboard, not a calcu- 
lator keyboard. 

In addition, the Challenger IIP comes complete with a 
full 64 character-wide video display, not a 40 character 
display. The user simply connects a video monitor or 
home TV set via an RF converter (not supplied) and 
optionally, a cassette recorder for program storage. 

The Challenger IIP comes complete with a 4 slot 
backplane and case for only $598.00. Fully Assembled. 


Super Kit 


The Super Kit is a 3 board set with a 500 board 
(like the Model 500) without the serial interface. 

The ROMs are configured for use with the in- 
cluded, fully assembled 440 video board to provide 
a full BASIC computer and terminal. 

The Super Kit also includes a fully assembled 8 
slot backplane board which gives you 6 open slots 
for expansion. 

To be up and running in BASIC simply plug the 
boards together, supply power (+5 at 3 amps and 
—9 at 600 MA), add an ASCII parallel keyboard 
plus a video monitor or TV set via an RF converter 
(not supplied). 

Total price for the "kit" $398.00. 


Disk Based Co 
by Ohio 


Any serious application of a computer demands a Floppy disk or hard 
disk because a disk allows the computer to access programs and data 
almost instantly instead of the seconds or minutes required with cassette 
systems. In real-world application of computers, such as small business 
accounting, a cassette based computer simply takes too long to do the job. 

Ohio Scientific offers a full line of disk based computers utilizing full 
size floppy disks with 250,000 bytes of formatted user work space per disk. 
That's 3 to 4 times the work space of mini-floppies. 
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; Challenger II 


Challenger ll is available with 
a single or dual floppy disk and 
a minimum of 16K of RAM in- 
stead of ROM BASIC. The disk 
BASIC is automatically loaded 
into the computer so there is no 
need for ROMs. 

Ohio Scientific's powerful disk 
operating systems allow the computer to function like a big system with 
features like random access, sequential, and index sequential files in BASIC 
and 1/0 distributors which support multiple terminals and industry-stan- 
dard line printers. 

Challenger II’s with disks can have the following optional features: 

e 16 to 192K of RAM memory е Single or dual drive floppys e Serial 

and/or video 1/0 ports ө Up to 4 independent users simultaneously 

e Two standard line printer options e Optional 74 Megabyte Hard disk 

e Much more 

Challenger ІІ disk systems are very economical. For example a 16K 
Challenger ІІ computer with serial interface, single drive floppy disk, BASIC 
and DOS costs only $1964.00 fully assembled. 


puter Systems 
Scientific 


Challenger Ш 


Ohio Scientific proudly announces the | El Send me те Foli 77 ЛЕТТЛИНЫ 
ultimate in small computer systems, the Chal- | © | would like to order directly rein this advertisement. 
lenger ІІІ. This computer has а 3 processor (тибе аром ир Xo '69Ydays Tor delivery) 
cpu board equipped with а 6502A, 6800, апа m ex UU 
Z-80. CTY LL сыр S TATE — — p 

This system allows you to run virtually all 
software published in the small computer 


To order: Payment by: 
ВАС (Visa) 
Credit Card Account Ж 


MC. .. . Money Order. 


ines! 
magazines: | Interbank # (Master Charge) 
The Challenger ІІІ is fully software апа Model 500 Boards @ $298.00 


products and can run virtually all software for Super Kit @ $398.00 J — ————— —— 
the 6800, 8080 and Z-80 including Mikbug* ЛЕ ore орру disk. BASIC ARE DOS n 
dependent 6800 programs! @ $1964.00 - - 

Incredible as this is, Challenger III costs ое rli аш 
only about 10% more than conventional @ $3481.00 
single processor microcomputers. For Sino маме цены silga 
example а 32K Challenger 111 with a serial 
interface and a dual drive floppy disk (500,000 
bytes of storage) costs only $3481.00. Fully еее 
Assembled, complete with software. Terminal Circle 365 on inquiry card. 


not included. 


11679 Hayden » Hiram, Ohio 44234 


TOTAL CHARGED OR ENCLOSED 


Order directly from: Ohio Scientific, 11679 Hayden St., 


Ес | 
| | 
P. | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
hardware compatible with Ohio Scientific == Challenger ПР @ эю | 
== | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| Hiram, Ohio 44234 or your local OSI dealer | 


АЛ orders shipped insured UPS unless otherwise requested, 


———— 


Continued from page 6 


“show off" sequences which were viewable 
at the NCC show. These included false 
color processing of digitized pictures, as 
well as dynamically changing kaleidoscopic 
abstract patterns. 


Why Would Anyone Want . . .? 


The technological skeptics always pose a 
more or less unanswerable question of “why 
do such and so?". Some unnamed ancestor 
of western civilization probably received the 
same question in response to making the 
first wheeled carts, planting crops rather 
than gathering them wild, or tending and 
managing fires as the inspiration for the 
Prometheus myth. It is a repetitive pattern, 
uneasiness or fear when confronted with 
new ways of life. 


Memory requirements (256 by 256 resolution, 8 by 8 point characters, 251 


Character definitions 


Screen refresh 


Total dedicated memory 9216 bytes 


FULL SCREEN CHARACTER 
REFRESH TABLE (32 X 32) 


КЕЕ ШЕЕ ЕЕЕ 


CHARACTER 
DEFINITION 


TABLE OFFSET n 


CHARACTER 
INDEX } 


8192 bytes 
1024 bytes 


COLOR CHARACTER DEFINITION 
TABLE (256 BY 8 XB BY 4 BITS COLOR CODE) 


4 


CHARACTER }-1 |. 
DEFINITION 


CHARACTER 
jet 


1 


ЕЯ 
27 HARDWARE MAPPING OF 
Pd DEFINITION INTO 8X8 
POINT REGION ON SCREEN 


| first ran into this form of question rela- 
tive to the whole idea of personal computing 
when 1 seriously began exploring the possibi- 
lity of building my own computer after the 
Intel 8008 first became available. | vividly 
remember a conversation with one of my 
professional associates at the time, which 
contained the question of why applied to 
personal computers: "Why would anyone 
ever want a personal computer?" Without 
answering the question, history has now 
shown that a lot of people do want such 
computers. At that time however, | attemp- 
ted to weakly answer (my mind was made 
up, remember) with specific applications 
contrived on the spot as alleged justifica- 
tions. | knew | wanted one, but | wasn't 
quite sure why... 

Today, І would answer with a more gen- 
eral question and an equivalently general 
response. The more general question is “why 
would anyone ever want to use an arbitrarily 
chosen product of human technology (be it 
automobile, airplane, typewriter, computer, 


ONE CHARACTER CELL 


COLOR MONITOR 


Figure 2: A less direct display method which uses considerably less memory to generate a picture is the reprogrammable color 
character generator technique. In its most general form, each logical character definition contains a matrix of 4 bit color values 
for picture elements within the character. A display is formed by filling the 1024 character refresh table entries with character 
values pointing to the programmable character generator matrix. This form of display in the configuration shown requires only 
9,216 bytes compared to the 32,768 of figure 1, a saving which is achieved at a price of considerable flexibility. 
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The first complete 
low-cost microcomputer 
system for home, 
business or education! 


Radio Shack TRS-80 


Includes everything 
you need to start 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


Radio Shaek 


OVER 6000 LOCATIONS IN NINE COUNTRIES 


| 
| 
| 
| 
| 
| 
| 
| 
A TANDY COMPANY e FORT WORTH, TEXAS 76102 | 
| 
A 


Price may vary at individual stores and dealers 


using it immediately! 


N 


The TRS-80 is for people who want to use a computer 
now— without the delay, work and problems of building 
one. The system is fully wired, tested апа U.L. listed — 
ready for you to plug in and use! Program it to handle 
your personal finances, small business accounting, 
teaching functions, kitchen computations, innumerable 
games — and use Radio Shack's expanding line of 
prepared programs on cassettes. The Z80-based system 
comes with 4K read/write memory and Radio Shack 
Level-I BASIC stored in read-only memory. Memory 
expandable to 62K bytes. Includes CPU, memory, 
keyboard, display, power supply, cassette data recorder, 
300-page manual, 2-game cassette program. Designed 
and built in USA by Radio Shack. Only 599.95. 


мМ Е 
Clip and Май Coupon Today! 


Mail to: Radio Shack, Dept. TRS-80 
205 N.W. 7th St., Ft. Worth, TX 76101 


Send me more data on the TRS-80 microcomputer 


е Description of applications, software and peripherals 
available through Radio Shack * Owners' newsletter 
ө Price list © List of stocking stores and dealers 


NAME —W — ——————— APT. NO. 
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Application Software! 


a xm You can 
ms buy software 
cn from anybody - 


but ours works 
in your system. 


We only sell one product, 
Quality. 


We have been in business for over nine years building a reputation 
ak ARY for providing a quality product at nominal prices — NOT what the 

yi traffic will bear. Our software js: 

* Versatile — as most programs allow for multiple modes of 

"T * ) operation. 

= dk m е Tutorial — as each program is self prompting and leads you 


a through the program (most have very detailed instructions 
і BASIC contained right in their source code), 
е Comprehensive — as an example our PSD program not only 
SOFTWARL computes Power Spectral Densities but also includes FFT's, 
È x LIBRARY Inverse-transforms, Windowing, ‘Sliding Windows, simul- 
taneous FFT's variable data sizes, etc. and as a last word 
our software is: 
Readable — as all of our programs are reproduced full size 
| for ease in reading. 


| Virtually Machine Independent — these programs are written 
7-4 іп a subset of Dartmouth Basic but are not oriented for апу 

| 

! 


VOLUME із 


(T 
» 4”. 


one particular system. Just in case your Basic might not 
use one of our functions we have included an appendix in 
Volume V which gives conversion algorithms for 19 differ- 
ent Basics; thats right, just look it up and make the sub- 
us stitution for your particular version. If you would like to 

convert your favorite program in to Fortran or APL or any 
І other language, the appendix in Volume П will define the 
wo statements and their parameters as used in our programs. 

Qver 85% of our programs in the first five volumes will execute in 
most BK Basic's with 16K of free user RAM. If you only have 4K 
Basic, because of its’ lack of string functions only about 60% of our 
programs in Volumes I thru V would be useable, however they 
e should execute in only 8K of user RAM. 

All of our programs are available on machine readable media. For 

“ those that have specific needs, we can tailor any of our programs for 
= you or we can write one to fit your specific needs. 


Vol. | — $24.95 Vol. ill — $39.95 


SCIENTIFIC RESEARCH 


Bookkeeping Advanced Business 
oe Billing, MARET 1712-B Farmington Court, Crofton, MD 21114 

ctures Investments 

Payroll Phone orders call (BDO) 638-9194 

Vol. Il — $24.95 Vol. IV — $9.95 : Information and Maryland residents call (301)721-1148 
Math/ Engineering General Purpose 7 Add 51.50 per voluma handling, all domestic shipments sant U.P.S. excapt 
Plottíng/ Statistics =< APO and Р.О. Box which go parcel post. Forelgn orders add $8.00/volume 
Basic Statement Vol. V — $9.95 for alr shipment and make payable іп U.S. dollars only. 


Def арды тин AVAILABLE AT MOST COMPUTER STORES 
Әріп Master Charge and Bank Americard accepted. 


Our Software is copyrighted and may not be reproduced or sold. 


piano, microwave oven, or television set)?" 
| would now reply that individual use of the 
products of technology has the psycho- 
logical and emotional justification of per- 
sonal satisfaction, derived from being able to 
choose from a wider range of activities with 
such inventions than without. 


The More Specific Whys of Color Displays 


The advent of high resolution color dis- 
plays for personal use is near, as I'll demon- 
strate later in this essay. | have some rough 
ideas as to the practical consequences of 
inexpensive color displays in a personal com- 
puting context. Any such comments must be 
viewed in the same light as my responses to 
the personal computing skeptic several years 
ago. | am already committed mentally to the 
concept of the color display with computing 
intelligence behind it as an artistic and ex- 
pressive medium for individuals. My attempt 
to detail my commitment's consequences 
with specific uses is necessarily a naive first 
try at explaining the fascination of the 
concept, just as my earlier attempt to ex- 
plain the fascination of personal computing 
by examples was a weak argument at best. 


Versatility and Flexibility 


Perhaps a major attraction of the color 
display is the generality it provides. There 
is a certain fascination with the realization 
of the general purpose generic form of any 
program or hardware conception. 

Carrying this attitude into the realm of 
visual displays, | claim that the color display 
with relatively high resolution is inherently 
desirable because it represents the most 
general form of the concept of a two dimen- 
sional display. Every other form of a display 
is a subset of the general ability to paint 
arbitrary colors in arbitrary patterns on a 
color display screen. Any given pattern is 
a subset of the general set of all possible 
patterns one could make with "n" color 
levels and an "i by |” pattern of picture 
elements. 

The consequences of this versatility and 
flexibility are the possibility of color em- 
phasis and detailed representations in con- 
ventional applications plus a whole new set 
of possibilities in the area of visual arts. 

In an article we printed in December 
1976, Margot Critchfield of the University 
of Pittsburgh's Project Solo illustrated the 


QuanTronics 


8K 
STATIC 


RAM... 


ASSEMBLED 8 TESTED / MM8-250ns . . 225.00 / MM8B-450ns . . . 209.00 


from Pausen Dowen Systems, lc. 


8040 DEERING AVENUE 
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static artistic possibilities іп several color 
renditions using a Cromemco TV-Dazzler 
and custom peripherals created by Thomas 
Dwyer and Leon Sweer. (The Dazzler 
is a first attempt at the personal color organ, 
a 64 by 64 element display with a limited 
range of eight colors and “‘off.”) The rendi- 
tions which she illustrated are examples 
of the static representations of visual art 
which are possible merely using the color 
display as the equivalent of the traditional 
artist's media of oil or acrylic and canvas. 

This use of the color display as a medium 
of static visual artwork is a necessary first 
step toward exploring the practical conse- 
quences of high resolution color display 
technology. With use of appropriate inex- 
pensive mass storage devices, libraries of high 
resolution images can be conceived. (A full 
size floppy can hold about 500 K bytes of 
information with contemporary ‘double 
density” recording technology, or a total 
of about 16 unencoded pictures with a 256 
by 256 grid of 4 bit color picture elements.) 
In this mode of operation, the artistic user 
paints a picture on the display using a joy- 
stick or equivalent cursor control plus 
additional finger manipulated controls 
to select color, move patterns about with 
software, repeat patterns, etc. The key 
here is composition of a color image which 
is perceived statically. This is the mode of 
operation of the Project Solo Cybernetic 
Crayon mentioned earlier, and of the 
Cromemco Dazzler when it is used with a 
joystick, 

Effective artistic use of this new form of 
visual imagery creation requires development 
of interactive software customized to the 
creator’s tastes. The display by itself is not 
enough to make the facility complete, for 
it only becomes useful with the software 
equivalents of paint brushes and motion 
of the artist’s arm. Distribution or copies 
of this form of the art can be done photo- 
graphically, since the static image is what 
counts. In this sense, there is nothing start- 
ling or new about use of a color display and 
its computer backup for static images. 


Art Forms Impossible Without 
Computer Controlled Imagery 


Once the artist or experimenter (the two 
words are actually equivalent) learns to 
create а visual art work with computer aid 
the next step is to use the mechanism of the 
computer to produce effects which would 
previously have been difficult or impossible 
to achieve. Motion and change of images 
according to rules and techniques chosen by 
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the artist are a part of the very act of com- 
position in this new medium of dynamic 
visual art. 

Here, we are talking about a dynamic and 
moving art form, the use of programming in 
a manner which can be directly perceived 
and understood by all viewers simply by 
observing it, just as music can be appreciated 
by anyone simply by listening. This is the 
true excitement of color imagery as an art 
form. The only visual antecedents are the 
use of film technology and choreography; 
but unlike much film and choreographic 
imagery, it is not constrained to images 
of human forms, since the display is 
general purpose and subject to various forms 
of abstractions and harmonies previously 
impossible with visual imagery. The key to 
this new art form is the time dependent 
algorithmic transformation of elements 
of the picture according to the artist's 
plan and implementation. 

The time ordered nature of algorithmic 
visual arts which come from this source 
make a combination of the display imagery 
with music inevitable. If evolution of visual 
form with abstract or specific images is 
considered as a criterion, an artistic ante- 
cedent of this combination is found in the 
first experiments of Walt Disney in the form 
of the movie called Fantasia. (For those 
unfamiliar with that movie, it was a com- 
bination of classical music with cartoon 
technology which resulted in a feature 
length film.) 

A later example of this combination of 
visual patterns with musical patterns is 
represented in the work of John Whitney 
over the past decade or so, using computers 
with photographic technology to make 
high resolution. computer generated films 
which are synchronized to music. He gave 
an excellent taste of what can be done in 
his demonstration films and talks at the 
Personal Computing 76 show in 1976, and 
at the First West Coast Computer Faire this 
year. (He is continuing his work with equip- 
ment which has much in common with con- 
temporary personal computing technology.) 
A major tenet of John Whitney's concept 
of dynamic visual arts is the idea of visual 
analogs to the harmonies and melodic 
evolutions in the musical forms. With the 
visual processors we can achieve with today's 
technology, it is possible for many more 
individuals to begin experimentation with 
dynamic progressions of forms of sensation 
which include both visual and aural com- 
ponents. The coming of the high resolution, 
yet not inordinately expensive, color 
graphic display opens up the wider use of 
this art form. 


Тһе simplest examples of the algorithmic 
visual arts have been seen at the various exhi- 
bitions. Nearly every computer store which 
carries the Cromemco TV Dazzler uses the 
color version of the game of Life as a cus- 
tomer attraction, one mode of algorithmic 
visual art. А similar display sometimes seen 
is the colorfui forms of a kaleidoscope repre- 
sented in that product's 64 by 64 color 
matrix on a TV screen. Another example of 
a simple, algorithmic art form is the Color 
Eater program which Apple Computer uses 
to illustrate the capabilities of its computer 
and its integral 40 by 40 patch color display 
generator. But better (ie: high resolution) 
color technology is sure to follow in the 
near future. 


But Art Is Not All... 


The programmable versatility of the color 
display concept is applicable to more than 
just artistic purposes. From the artistic point 
of view, the display's content, whether static 
or dynamically changing, is the object of the 
exercise. But using the display as a part of 
the information processing system which is 
the personal computer is attractive because 
colors can convey additional information. 

Bordering on the concept of dynamic art 
is the concept of the color display oriented 
video game. Space War works just fine on a 
black and white display, for the realism of 
the simulation only demands points in a two 
dimensional projection of three space. But 
consider the possibility of cartoon style 
animation applied to simulation games. If 
the game involves a park like setting in 
which the simulation players move, use the 
color display to represent that setting, with 
programs appended for generation of 
players’ movement іп the setting. If the 
game involves simulating a plane landing, 
or an automobile race, use programs to 
generate the moving effects on the screen, 
and variations of the background informa- 
tion. Such suggestions involve significant 
software development and processor band- 
width when the degree of realism becomes 
high; but, given the color display and a 
given processor's capabilities, there can be 
considerable improvement in the types of 
displays used with games. 

Why put up with a simple numeric time 
readout for your digital clock software? 
With a color display for the output device, 
a very realistic analog clock face could be 
displayed with moving hands and styling 
to the user's tastes. The 256 by 256 by 4 
bit resolution capability suggested as a near 
term technological goal should be more 
than adequate for this task. 


Circle 369 on inquiry card. 


M6800 


HARDWARE/SOFTWARE 


@ REAL TIME OPERATING SYSTEM 
RT/68° is mask-programmed on a 6830 ROM that replaces the 
Mikbug* ROM in your SWTPC 6800, Motorola D1 or D2 Evalua- 
tion Kit, etc. it is a powerful real time, multiprogramming 
operating system with many versatile system functions. RT/68® 
can support up to 16 concurrent programs at B priority levels. 
MICROWARE has improved the Mikbug* functions, added 
four more (Dump, Exec, Sys, Bkpt) and made tape load and 
punch piograre e e RT/689 is software and hardware com- 
pause with Mikbug* and support ACIA or PIA type interfaces. 
he a ка manual includes a complete source isting. 
КТ/БВМХ сеооа неона аерата seca екы 584 


е ANALOG INTERFACE SUBSYSTEM 

Consists of a PIA connected to a high speed, high accuracy 8 
bit digital-to-analog converter. Also included is a buffer and 
precision comparator to implement an analog-to-digital con- 


verter using one of several software techniques listed in the 
manual. Applications include sensor input/output, audio 
synthesis, vector praghic displays, etc. Circuit board is plug- 
compatible with the SWTPC 6800 1/О buss. 

А61-К (COMPLETE КІТ).............................. 87.50 
AS1 (ASSEMBLED and TESTED) ....................... 115.00 


е SERIAL І/О INTERFACE 

Ап К5-232 hes serial interface card with full modem control 
capabilities (RTS, CTS, DCD). May also be used for interface with 
audio cassette systems. Plug compatible with SWTPC 6800 
МО buss. 
$С1-К (COMPLETE KIT)...... такая 45% аа анаа 
SC1 (ASSEMBLED and TESTED) ......... 


THE MICROWARE CORPORATION 
РО. BOX 954. Des Moines,lowa 50304 


Write or use reader service card for free brochure. 
Phone Orders (515) 279-9856 U.S. Orders Postpaid. 
BankAmericard and Mastercharge give all info on card. 
Mikbug* is a trademark of Motorola, Inc. 


PRAMMER 


by XYBEK 


An extraordinary 2k memory board 
for your Altair-bussed computer 


On-board 1702A PROM programmer 


256 bytes of RAM plus space for 1792 bytes of read- 
only memory (seven 1702A EPROMSs) 


Supplied with one 1702A, pre-programmed with 
stand-alone programming software — no sense 
Switches are used 


Supplied with programming power supply 


PRAMMER:'s own on-board clock makes it compatible 
with almost any Altair-bussed system, 


АП read and write sequences are generated via an 
board  micro-programmed state machine, thus 
eliminating all one-shots. 


Complete 1702A programming in 18 seconds 


Includes complete listings for PRAMS YS, an eleven- 
function development system. 


COMPLETE KIT: ................$209 
Assembled and tested: ,.............. $289 


Immediate (off-the-shelf) delivery 
California residents please add sales tax. 
COD, Master Charge, BankAmaricard and Visa accepted, 


XYBEK • Р.О. Box 4925 • Stanford, СА 94305 


Telephone: (408) 296-8188 
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Then consider the use of color іп 
highlighting data. For example, one purpose 
for which l'd like to use a high resolution 
color display in the future is highlighting 
the various melodic themes and chord 
structures in digital representations of music 
on the display. Here the color information 
is used to enhance the different segments 
of a complicated structure, a principle 
which has been applied at many points 
in industry and which is certainly just as 
useful for personal data displays. 


Design Speculations . . . Color Displays 


While it is unlikely that any personally 
affordable color display will soon match the 
facilities of the Comtal 8000-S which got me 
started on this subject, improved resolution 
color displays are a very real possibility for 
personal computing within the near future. 
By improved resolution in a personal com- 
puting context, | mean displays within the 
bandwidth range of a standard color televi- 
sion set adapted for direct video input. 
Taking into account memory prices, and the 
capabilities of the color tetevision device, 
this means basically some form of raster 
scan color generator with a 256 by 256 
picture element resolution and four bits 
of color level information per picture 
element. | see two methods in which 
this hardware can be implemented, with 
varying capabilities. The simplest brute 
force technique is to have the image 
generation equipment incorporate memory 
directly to refresh the display. For the 256 
by 256 by 4 bit display this brute force 
technique requires 32,768 (32 K) bytes of 
memory. (At a 40 by 40 matrix resolution, 
the Apple 11 computer's video generator's 
color mode uses this brute force technique 
with a smaller amount of memory.) Figure 1 
shows conceptually how each byte defines 
two picture elements' state of color through 
hardware which accesses the 32 K byte 
memory region to generate the display. 
When the price of a typical 32 K byte 
memory board is standing at about the $800 
range assembled and tested for at least one 
product currently advertised (using 16 K 
dynamic chips), dedicating such a memory 
to a color display peripheral for perhaps 
$1600-2000 end user price is not unreason- 
able. 

The second method of design | see 
coming is inspired by the video generator 
methods used in many video arcade games, 
and in particular the video generator of the 
Noval 760 computer, with which | became 
acquainted on a visit to Gremlin Industries 
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in late 1976. This is the method of a repro- 
grammable character generator, which 
results in considerable compression of the 
amount of memory required to completely 
cover the entire plane of a display. (The 
inherent disadvantage, a trade off of func- 
tion for less memory than the brute force 
technique, is that the picture must be repre- 
sented as a closely packed array of sub- 
elements defined by the different character 
definitions, meaning that it is possible to 
run out of character definition space if 
complex patterns are involved.) Using this 
second method of indirect refreshing 
through a progammable character generator 
extended to include color information, a 
configuration which might be suitable for 
color is illustrated in figure 2. The particular 
design of figure 2 (which is not the only 
configuration possible by any means) uses 
256 character definitions of 32 bytes per 
character, where each character has an 8 by 
8 array of 64 picture elements of four bits 
per element. The hardware of such an 
indirect refreshing method scans the 1024 
byte (32 by 32) array of characters in the 
refresh memory, then looks ир the 
corresponding character definition in the 
user programmable color character gener- 
ator. This form of the color raster display 
still gives resolution to a 256 by 256 grid, 
but requires only 9216 bytes compared to 
the 32,768 bytes of the brute force techni- 
que. As a result, one might expect to find 
this form appearing in less expensive color 
oriented peripheral products for personal 
computers. 

With memory prices dropping consis- 
tently, | expect both general forms of color 
peripheral units to be appearing in the near 
future. The details will differ from these 
conceptual sketches, but the idea of the 
color display is here. There is no techno- 
logical reason why such a display cannot 
be built and marketed to the readers of this 
magazine within the next one or two years.@ 


Attention Authors: 


As а “how to" for rea- 
der construction, high 
resolution color displays 
and software drivers for 
them are certainly high 
priority items for future 
articles to be published in 
BYTE. 


Have you been waiting for a hard copy printer that 
doesn't come with a high price tag or very limited 
performance and features? 


Your wait is over. The new Integral Impact is precisely 
what you've been looking for. It's a micropriced, maxi- 
performance, full-size, full feature, impact printer that's 
ready to pug directly into your mini or micro-computer 
system. No special hardware or software intertacing 
required Just connect to any RS 232 or current loop 
serial data source, and you're in business. 


The La he Impact is a complete professional printer 
that's fully assembled, tested and ready for use. No 
extra-cost options, nothing to assemble or wire, no spe- 
cial software to write. and no need, either, for expen- 
sive special paper. It prints the standard ASCII set of 64 
characters using a 5 x 7 dot matrix at speeds to 120 
characters per second. . .on full-size, 82-inch paper in 
fan-tfold or roll form 


You can even print multiple copies with up to 132 
characters per line. With a long-ife (10,000,000 charac- 


men n 
== 


ter) ribbon that is automatically re-inked during printing, 
and a rugged print mechanism with few moving parts, 
ihe niece Impact offers you outstanding se and 
re y. 


The Integral Impact has a microprocessor-based con- 
troller that features variable character pitch sizes, multi- 
ple line buffering and enhanced, double-width charac- 
ters. Serial baud rates from 110 to 1200 bits per second 
are supported or, optionally, the printer may be used 
with a parallel interface. Operator controls for power, 
printer mode and off-line paper motion are conveniently 
located on the front panel. Internal switch settings de- 
termine serial baud rate, character pitch and number of 
characters per line. 


The micro-price: $745.00 complete. 


Where can you ge it? Send the coupon below to integral 
and we'll ship direct to you. Or have us send you full 
details by checking the appropriate box on the coupon, 


Make big printer performance an integral part of your 


system .. . with the Integral Impact 
© ® & = 
= 28 a 

| - в P 


a e 
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» | want big printer performance now. 
S Here's my check for $ 
INC 


(Integral Data System: 


5 Bridge Street - Watertown, МА 0 617)926-1011 


— — — Send more information 


Bill my VISA Mastercharge account 


Account Мо. Expiration Date 


Name М C Interbank No. 
Address Signature 
City State 2р “Handling and shipping charge: $5.00. Mass. residents add 5% sales tax. 


Commodore's New PET Computer 


Photo 1: Commodore's new PET computer at the NCC show in Dallas. 


One of the most interesting new products 
at the NCC show in Dallas was Commodore's 
new PET computer. Beneath its futuristic 
cover, the unit features 14 K bytes of read 
only memory containing an 8 K BASIC 
package, 4 K operating system, 1 K machine 
language monitor and 1 K diagnostic 
routine. 

The display features 64 graphics char- 
acters as well as the standard 64 character 
upper case ASCII set. This gives the effect 
of high resolution when displayed on the 
built-in 9 inch (22.86 cm) video monitor. 
The keyboard is encoded so that by shifting 
to upper case, the user has access to the 64 
graphics characters. 

The 8 K extended BASIC package was 
designed by Microsoft, the people who have 
created a number of interpreters for per- 
sonal computers. It features strings, integers, 
multiple-dimensioned arrays, 10 digit preci- 
sion floating point capability, and "peek" 
and “роке” commands. 

The price of the PET is $595 complete 
with 4 K bytes of programmable memory. 
The $795 version features 8 K bytes of pro- 
grammable memory. All IO connections 
(excluding the built-in tape drive, keyboard 
and video display) are made via an IEEE- 
488 bus. 

The PET is an excellent example of the 
true appliance computer: a neat, self-con- 
tained graphics oriented package designed 
for the mass market as well as for the serious 
experimenter.# 


Photo 2: A closeup of the РЕТ5 unusual touch-sensitive keyboard with 73 
keys and 64 shifted graphics symbols in addition to ordinary upper case 
ASCII characters. 
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Photo 3: A side view of 
the PET highlighting its 
madernistic lines. 


Verbatim 


You want to record your message verbatim— word for whole 
message 


word —whether it's bits, bytes or "Dear Folks" trans- 
lated into word processor language. 

Qur objective in manufacturing recording media for is 

the electronics industry —digital tape cassettes, floppy 

disks, mag cards, computer cartridges—is to give you the finest, 
the best, the most dependable, the most cost-effective. 

That means rugged, long-lived, abrasion-resistant recording media 


with superior magnetic qualities. If we made tires, they'd be steel- 
belted radials. 


We delivered our first digital grade certified tape cassettes back in 
the beginning, 1969. We made the first commercial 3740-com- 
patible floppy disks that didn't bear IBM's name. And the first 
Flippy* reversible flexible disks with anyone's name on them. The 
first mini data cassette is ours. And we've got the newest minia- 


ture flexible disk, the MD 525. 


_ugiskettes a 
ormation Termin erm cms 


(Verbatim 


Circle 372 on inquiry card. 


Now, Verbatim media. It's a new formulation of ferric 
oxides, an advanced macromolecular binder system 
to adhere it to the tough polyester film, and a proc- 

, ess control system that demands over 200 separate 
quality checks before the material is cut, packaged, 
and certified to be 100% error-free. 


The final quality check? "Make it pretty!" Our production people 
tell us that magnetic recording media is one of the rare instances in 
manufacturing where aesthetic appearance translates directly into 
final product quality. It has to look beautiful to work beautifully. 
We have the formulas, the machines, the technology to make high 
quality recording media. But it takes the best people in the indus- 
try to deliver Verbatim disks, cards, cartridges and cassettes. 
You'll find them at your favorite retail computer store. 


iT 


Information Terminals Со 
Sunnyvale, California 
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Тһе end of 
Kut-Kits. 


The end of bad solder joints, heat damaged 
components and sick IC's. Introducing the 
Semikit. Непті, a 16KRA Memory Board, 5369. 


Let's face it. Loading and 
soldering PC Boards is not much 
fun for the kit builder. Even 
more important, it's the place 
where most of the trouble gets 
introduced. The real fun and 
education comes in running and 
testing boards. 


Now the Semikit with 
fully tested IC's. 

At the price of a kit, Processor 
Technology Corporation intro- 
duces the Semikit. Its a fully 
stuffed, assembled and wave 
soldered PC Board loaded with 
IC5 that have gone through Q.C. 
and final checkout (a first in 
the industry]. 

We leave you the fun of 
testing with our fully documented 
set of instructions. We do the 
production tasks of loading, wave 
soldering and inspecting the 
boards. You do the more interest- 
ing and time consuming chore 
ol testing and burning-in 
the boards. 

The result is one sweet deal 


for both of us. You get a board 
where the primary causes of 
damage(poor solder joints, excess 
solder and bad IC's) are virtually 
eliminated. You get a board of 
highest professional quality. 

And we get the business! 


The 16KRA Memory 


Boards at your dealer now. 


Your Processor Technology 
dealer has the first Semikit, a 
16KRA Memory Board, in stock 
and ready to go right now. You 
can take it home tonight for 
$369 as a Semikit or for $399 
fully assembled, tested and 
burned-in. 

You'll have a 16,384 byte 
memory with a better price per- 
formance ratio than anything 
onthe market today. Now you can 
afford to add quality, high 
density memory to your system 
for remarkably little. And you 
can add enough to solve complex 
computing problems right in 
the main frame. 

The memory features invisible 


refresh. There’ no waiting while 
the CPU is running. Worst case 
access time is 400 nsec. Each 
4,096 word block is independently 
addressable for maximum sys- 
tem flexibility. Power 15 typically 
5 watts, the same as most single 
4K memory modules. Back-up 
power connection is built-in. 


Other Semi's are coming 
your way. 

The 16KRA Memory is 
Processors first step in adding 
more fun, capability and reli- 
ability to your computer system 
at lower cost. Other modules are 
on the way to your dealer now. 
Come on down today. 

Or you may contact us 
directly. Please address Processor 
Technology Corporation, Box В, 
7100 Johnson Industrial Drive, 
Pleasanton, California 94566. 
Phone (415) 829-2600. 


Processor iecheotogy 
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By Chris Morgan, Editor 


Over 36,000 people filled the Dallas 
Convention Center on June 13 to 16 to 
attend the biggest National Computer Con- 
ference ever. Virtually every manufacturer 
in the computing field was there either to 
exhibit or to take notes. But what made 
this year's NCC different from past shows 
was the NCC sponsored Personal Computing 
Fair and Exposition held concurrently in the 
Convention Center. 
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Photo 1: The main exhibit hall at the NCC. 


Photo 2: The Personal Computing section of the NCC. Photo 3: Another view of the main exhibition hall. 


А Dallas Delight 


Photographs by Charles Floto 


Manufacturers of personal computers and 
related products turned out in force to dis- 
play their wares before large crowds. Hope- 


ful hobbyists and experimenters exhibited : A бою a 
their home computer projects at the 
* А " ‘ HE CAN 
Personal Computing Fair (devoted entirely тешип 
to noncommercial individual and group WIN 
owned projects), and vied to win prizes. 


: 4 лу омеитЕн ROBOTS 
Both sections of the show featured exten- - ъ Mu a 4 


sive seminars and panel discussions about 
present and future uses of computers; per- 
sonal computing club representatives met to 
discuss the possibility of forming a National 
Club Congress. 

It was gratifying to see long term NCC 
veterans mingling with hackers from all 
over the country in a congenial atmosphere 
filled with microcomputers that played 
games and dazzled the eye with elegant color 
graphics. One group learned from the other, 
and ideas were exchanged at extremely 
high rates. 

Seeing everything at the show was quite a 
challenge: some 300 manufacturers were 


spread out over five football field’s worth 
of exhibits upstairs. And the main floor Photo 5: Deborah Ashman demonstrating her robot Joey, who 


example, brought an entire working plane- 
tarium controlled by a Nova minicomputer 
and capable of holding 50 people inside. 
Many of the "booths" were two stories 


Photo 4: Commodore's new PET computer, 
a popular item at the show. The unit fea- 
tures 14 K bytes of read only memory in- 
cluding an operating system, diagnostic rou- 
tines and ап 8 K BASIC interpreter. by 
Microsoft. It sells for $595 including 4 K 
bytes of programmable memory. A lengthy 
waiting list is predicted for the unit. 


Photo 6: Wes Stewart working at the cabinet desk he built for his SwTPC 
6800 computer system, The program running is a golf simulation. 
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Photo 7: Allen Isaacson 
demonstrates one of the 
exhibits at the Personal 
Computing Fair: a video 
game converted into a 
color graphics terminal 
that uses a Teletype in- 
stead of a joystick. The 
hardware was designed by 
Robert | and Richard 
Benjamin, father and son, 
respectivelv. 


high; others took up areas of 30 by 60 feet 
or more. 

There was much to see in the Personal 
Computing section downstairs, too: Commo- 
dore's new PET microcomputer, a variety 
of the latest video games programs (inclu- 
ding a tank game for micros), new music 
programs, talking computers, software pack- 
ages for FORTRAN, business programs, 
floppy disks, and so on. 

Summarizing the entire show is almost 
impossible: we found it inspiring (and some- 
times frustrating!) to look at some of the 
state of the art devices, such as high resolu- 
tion video displays, on view in the main 
exhibit hall. 

From the looks of this convention, the 
computer industry is in good shape, and we 
look forward to an even bigger and better 
show next year.@ 
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Photo 8: Personal Com- 
puter Fair first prize win- 
ner Tom Aschenbrenner 
shown with the system 
he amassed over а five 
year period from surplus 
computer parts. А Texas 
Instruments 980A controls 
a system which stores and 
transmits messages for the 
benefit of Dallas area 
hams. 


iati au. 


UP AND RUNNING 


TDL EQUIPMENT USED BY NEW JERSEY PUBLIC TELEVISION 
TO PROCESS NEW JERSEY GUBERNATORIAL PRIMARY ELECTION RETURNS 


John Montagna, computer engineer (above left), 
lead this successful network team in generating 
election results speedily, efficiently and reliably 
using predominantly TDL hardware and soft- 
ware. Montagna created three programs to get 
the job done. The text for a SWAPPER pro- 
gram was written and assembled using the TDL 
TEXT EDITOR and Z80 RELOCATING MACRO 
ASSEMBLER. The SWAPPER text and all 
debugging was run through TDL's ZAPPLE 
MONITOR. The relocatable object code was 
punched onto paper tape. A MAIN USERS 
program updated votes and controlled air dis- 
play. An ALTERNATE USERS program got 
hard copy out and votes in. The latter two 
programs were written in BASIC. Montagna 
modified the ZAPPLE BASIC to permit time- 
sharing between the two USERS programs. 


TDL's XITAN SYSTEMS have the capacity to do 
similar tasks for you. Write to us for XITAN 
information and the name of your nearest TDL 
dealer. 


Four screens were incorporated, two terminals 
entered votes as they came in and were used 
to call back votes to check accuracy. Mon- 
tagna called on the power and flexibility 
offered by TDL's ZPU board and three Z-16 
Memory boards. 


Montagna's setup worked constantly for over 
four hours updating and displaying state-wide 
and county-wide results without flaw. 


“I chose TDL because they have all the soft- 
ware to support their hardware, and it's good; 
it has the flexibility to do the job." 

John Montagna 


We salute John Montagna and NEW JERSEY 
PUBLIC BROADCASTING for spearheading 
the micro-computer revolution. 
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Technical 


Forum 


Technical Forum is a fea- 
ture intended as an interactive 
dialog on the technology of 
personal computing. The sub- 
ject matter is open-ended, and 
the intent is to foster discus- 
sion and communication 
among readers of BYTE, We 
ask that all correspondents 
supply their full names and 
addresses to be printed with 
their commentaries. We also 
ask that correspondents 
supply their telephone num- 
bers, which will be printed 
unless we are explicitly asked 
to omit them, 


Michasl W J Carmichael 
Hanns Cottage, High St 
Broughton, Hampshire 

$021 8AE 

GREAT BRITAIN 


Figure 7: 


More on Inexpensive Plotters 


| was intrigued by the proposal to make 
"the world's least expensive plotter” at the 
end of Robert D Grappel's interesting article 
("Give Your Micro Some Muscles," March 
1977 BYTE, page 35). Eliminating the con- 
ventional XY carriage mechanism and using 
mode! aircraft servos looks like a good start. 

May | put forward a somewhat different 
mechanical arrangement which avoids the 
two problems vou describe in connection 
with your design, viz the weight of servo 2 
sitting on the end of servo | arm, and the 
complexity of the trigonometrical equations 
requiring solution? 

In figure 1 may be seen my alternative 
set-up іп which the two servos are both 
fixed to ground and arranged concentrically. 
The inputs 8 and Ф, rotations about the 
common pivot O, control the XY position 
of the pen. fhe moving links comprise a 
4 bar linkage which has been dimensioned to 
approximately satisfy the following con- 
ditions: 


@ When OA is fixed the point P traces 
a straight line locus. 
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9 When produced this line passes 
through point O. 

ә The velocity ratio between the 
angular displacement of the link 
OC and the rectilinear displacement 
of the point P is constant. 


The upshot of all this is that we now, in 
place of an XY plotter, have an R8 plotter! 
The radial distance of P from the origin O 
is proportional to the angle between the 
links OA and OC (8 + Ф). The polar angle is 
simply proportional to the angular displace- 
ment 8 of link ОА. It is now a straight- 
forward matter to express X and Y in terms 
of 8 and Ф. 

The professional may quibble about geo- 
metric distortion, but the homebrew man 
will discover an acceptable working range. | 
now confess that | have not actually built 
such a plotter myself. | am hoping someone 
else will be good enough to pursue the idea 
for me! 

By the way | do enjoy your publication; 
it is most readable. 


The suggestion vou make is very attrac- 
tive, especially when you consider the nice- 
ness of faving the servos on concentric 
shafts. it is not clear, however, what the 
optimal geometry is for such а plotter. іп 
figures 2a, 2b and 2c we did a paper and 
pencil exercise to look at a particular geo- 
meiry chosen by trial and error among 
about three different extremes. іп this 
geometry, we used a symmetrical quad- 
rilateral for which dimensions of X and 2X 
were used, with the extension arm to the 
drawing point P located at a distance X 
from point B. (Subscript notation on the 
points is used to identify cases.) 

іп figure 2a, we've drawn this geometry 
іп а case which looks very promising. 
For three different values of the angular 
parameter corresponding to Ф in figure 1, 
the construction produces an apparently 
straight line with 0 held fixed at some 
value. However, in cases of figure 2b and 
2c, with 0 changed іп either direction from 
its value in figure 2a, there is an apparent 


Figure 2a: 


Figure 2b: 


Figure 2c: 


deviation 6 from a straight line path for 
point P thru several states of angle Ф. Still, 
the construction looks quite promising 
if the problem can be set up analytically 
and parameters optimized for the smallest 
deviations as the angles are changed. 

Another point worth mentioning: the 
useful range of the angles in this type 
of construction is very small іп going 
from the example of figure 2b to figure 2c, 
the change in angle 0 is approximately 45 
degrees. This small angular change would 
require gearing to spread the useful control 
range of a model aircraft servo (180 degrees) 
over a smaller angular displacement. Note 
also that in our choice of parameters for this 
example, the locus of points P does not 
intersect the origin when extended as a 
straight line. If the constraint that distance 
PC equal distance OC is observed, this will 
guarantee that P intersects the origin. 
However, this criterion only guarantees that 
the locus of all points reachable by the 
moving point P will pass through the origin, 
and experiments with a compass and 
straightedge will verify that this locus is not 
necessarily a straight line through the origin, 
but is an arc of a curve. . .CH 


Boards DO Something 


CL2400 
Real Time Clock 


systems, inc. 


$98—Kit $135—Assembled 


If your system needs to know what time it is, our CL2400 is 
the board for you. The present time in hours, minutes, and 
seconds is always available for input. and is continuously 
updated by the highly accurate 60 Hz power line frequency. 
Need periodic interrupts? The CL2400 can do that, too, at any 
of 6 rates. Reference manual with BASIC and assembly 
language software examples included. 


РСЗ200 


"EO Power Control System 

$ PC3232 $299—Kit  $360—Assm, | 
2. e" PC3216 $189—Kit | $240—Assm. 
€. к PC3202 $39.50—Kit — $52—Assm. 


If your system needs on/off control of lights, motors, 
appliances, etc., our PC3200 System components are for 
you. Control boards allow one 1/0 port to control 32 (PC3232) 
or 16 (PC3216) external Power Control Units, such as the 
PC3202 which controls 120 VAC loads to 400 Watts. Optically 
isolated, low voltage, current-limited control lines are 
standard in this growing product line. 
Р.0. Box 516 
systems, inc. La Canada, CA 91011 
(formerly comptek) (213) 790-7957 
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Othello, a New Ancient Game 


Othello is a 2 person board game based 
on the 100 year old game of Reversi. It 
resembles GO, but 15 much faster paced 
and easier to learn. If you are not already 
an Othello buff, this program will both 
teach you the game and provide an enter- 
taining addition to your games library. 

The game is normally played on an 8 
by 8 checkerboard with pieces that are 
black on one side and white on the other. 
The game begins with four pieces making a 
checkerboard pattern in the center of the 
board as shown in figure 1. When it is your 
turn, you try to convert a run of your op- 
ponent's pieces, vertical, horizontal or 
diagonal, to your color. You can do this if 
you place your piece so that each end of the 
run is bounded by pieces of your color. Part 
of the action comes from the fact that vou 
must either make such а conversion or 
forfeit your turn, The game is over after 
60 moves or when both players must forfeit 
their moves. 


(b) 


әзольош»- 

O a »X xx xxx» 
сақаны uU 
OX ORM RM HMO 
GCoooxnxnoxe 
OXOX O x x x ty 
O Pe »X x »x x x 5 т) 
OM Xx x x x»xxo 
ххоосоооош 


Figure 7: These two example boards show the Othello game board at the 
beginning and end of a typical game. The game is always initialized to the 
configuration in figure 1а. Figure 1b shows the board at the end of a typical 
game. This game was played to completion with 60 moves. The computer 
was soundly beaten having only 20 pieces to the human player's 44, 
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Richard O Duda 
590 Vine St 
Menlo Park CA 94025 


The program has two strategies it can 
deploy against you, one elementary and the 
other simple, If losing to a computer would 
be too great a blow to your self-esteem, 
request the elementary strategy, After your 
confidence is fairly secure, you can risk a 
no holds barred encounter. Eventually you 
will tire of your prowess, and will want Lo 
modify the program to improve its play. 
Hopefully, the comments in the program 
will make its operation transparent and will 
invite modifications. 

А few words about modifications that 
may be required to play at all. А random 
пе breaking strategy is used to provide 
variety, bul it is not essential. If your BASIC 
does not provide random numbers, you can 
delete lines 1310 and 1320 with no 
significant change in performance. 

At the outset the program asks if you 
want it to pause before making its move. 
This pause is most heipful with a display 
terminal, since it keeps the output from 
flashing by too quickly. The output of the 
board is done by the last subroutine in the 
program. It requires the ability to display 
at least 11 lines of 19 characters, and you 
will probably want to modify the program 
if your TVT cannot handle the 26 lines of 
32 characters needed to see two boards and 
some accompanying output simultaneously. 

Of course, if you use a relatively slow 
hard copy printer with this program, iL will 
take a long time to type out all the boards. 
Тһе obvious solution is to suppress this 
printout except on request, and use an 
actual board to record the positions of 
pieces for your own use. 

Good luck, and remember: Othello 
was so named because it is à game of drama- 
tic reversals. 


Listing 1: А BASIC listing for Othello. 


00010 REM OTHELLO AUTHOR: RICHARD O. DUDA 
00020 REM PLAYS THE GAME "OTHELLO" WITH TWO STRATEGIES: 
00030 REM 1. TAKE THE MAXIMUM NUMPER OF PIECES 

00040 REM 2, ADD А BONUS FOR OUTSIDE POSITION 


00050 REM BOARD IS THE ARRAY A, BOUNDED BY O'S (BLANKS) 
00060 REM А s 0 FOR EMPTY SQUARE 

00070 REM А = B FOR BLACK SQUARE -- X (INTERNALLY -1) 
00080 REM А = W FOR WHITE SQUARE -- О (INTERNALLY +1) 
00090 REM I AND J ALWAYS USED FOR ROW/COLUMN INDICES 

00100 REM ІЗ AND J} STORE INCREMENTS TO THE B NEIGHBORS 
00110 REM C$ AND D$ STORE CHARACTERS А-Н,Х,.,0 FOR OUTPUT 
00120 DIM A(9,9),14(8),J8 (8),Cf (B), D£(2) 

00130 REM INITIAL GREETING 

00140 PRINT "GREETINGS FROM OTHELLO” 

00150 PRINT "DO YOU WANT INSTRUCTIONS (Y OR N) "; 

00160 INPUT X$ 

00170 IF X$ = "N" THEN 290 

00180 IF Xf <> "Y" THEN 160 

00190 PRINT 

00200 PRINT “OTHELLO 15 PLAYED ON AN 8 X 8 CHECKER BOARD," 
00210 PRINT “ROWS NUMBERED 1 TO 8 AND COLUMNS А TO H." 

00220 PRINT "THE INITIAL CONFIGURATION IS ALL BLANK, EXCEPT" 
00230 PRINT "FOR THE CENTER FOUR SQUARES, WHICH FORM THE" 
00280 PRINT "PATTERN" 

00250 PRINT " o x" 

00260 PRINT " x o" 

00270 PRINT 

00280 PRINT "TRY TO PLACE YOUR PIECE SO THAT IT 'OUTFLANKS'" 
00290 PRINT "MINE, CREATING A HORIZONTAL, VERTICAL, OR" 
00300 PRINT "DIAGONAL RUN OF MY PIECES BOUNDED AT EACH END" 
00270 PRINT "BY AT LEAST ONE OF YOURS. THIS WILL ‘FLIP’ MY" 
00220 PRINT “PIECES, TURNING THEM INTO YOURS." 

00330 PRINT "NOTE: YOU MUST CAPTURE AT LEAST ONE OF MY" 
00200 PRINT "PIECES IN THIS WAY IF ІТ IS AT ALL POSSIBLE." 
00260 PRINT "IF IT IS NOT POSSIBLE, YOU FORFEIT YOUR TURN BY" 
00360 PRINT "ENTERING 0,0 FOR YOUR (ROW,COL) MOVE." 

00270 PRINT 

00280 REM INITIALIZE 

00390 PRINT "SHOULD I WAIT BEFORE MAKING MY MOVES (Y OR N) "; 
00100 F2 = 0 

00410 INPUT X$ 

00420 IF Xf = "Н" THEN 460 

00430 IF Xf <> "Y" THEN 410 

00440 F2 = 1 

00150 PRINT "OK. TYPING ANY CHARACTER WILL LET ME GO." 
00560 PRINT "SHOULD I PLAY MY BEST STRATEGY (Y OR N) "; 
00470 §2 = 0 

00880 INPUT X$ 

00890 ІР Xf = "N" THEN 520 

00600 IF Xf <> "Y" THEN 880 


00510 52 = 2 
00520 B = -1 
00530 W s +1 
005400 Df(B + 1) = "X" 
00550 D$(O + 1) = "." 
00560 Df(W + 1) = "О" 
00570 FOR K = 1 TO 8 


00580 READ IU(K) 

00590 NEXT K 

00600 DATA 0,-1,-1,-1,0,1,1,1 
00610 FOR K s 1 TO В 

00620 READ JUü(K) 

00620 NEXT K 

00640 БАТА 1,1,0,-1,-1,-1,0,1 
00650 FOR K = 1 TO 8 

00660 READ C${K) 

00670 NEXT K 

00680 DATA A,B,C,D,E,F,G,H 
00690 REM SET UP A NEW GAME 
00700 FOR I = 0 TO 9 

00710 FOR J 0 TC 9 

00720 А(1,4% = 0 

00730 NEXT J 
00750 NEXT 1 
00750 ACU,N) 
00760 A(5,5) 
00770 A(h,5) 
00780 ALS,4) 
00790 C1 = 2 

00800 H1 = 2 s 

00810 NI = N 

00820 2 = 0 

00820 REM HUMAN'S CHOICES 

00840 PRINT "DO YOU WANT TO HAVE X OR О “; 

00850 C = W 

00860 H = B 

00870 INPUT X$ 

00880 IF X$ = "X" THEN 920 

00800 IF Xf <> "0" THEN 870 

00900 C = В 

00910 H = W 

00920 PRINT "DO YOU WANT TO GO FIRST (Y OR N) "; 
00930 INPUT X$ 


ипин 
шш = 


61 


00940 
02950 
00960 
00970 
00980 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
01170 
01180 
01190 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01280 
01290 
01300 
01310 
01320 
01330 
01340 
01350 
01360 


Circle 375 on inquiry card. 


SOLD OUT! 


That's right, if everybody who read this ad for 
our BASIC SOFTWARE VOLUME 1 album 
would order one, we'd be sold out! Includes 
lots 'n' lots of your favorite Basic programs 
such as LUNAR LANDER and BLASTOFF!, 
plus new ones like MAILING LIST, FOURIER 
FIT and AMPLE ANNIE. Plays through your 
Tarbell, Kansas City or Altair cassette inter- 
face (we coded all three ways). Or make 
cassette copies. Only 6 bucks. Don't bea 
dummy, order today! Satisfaction guaran- 
teed or money back. 


$ 6% SOFTWARE RECORDS 


PO BOX 8401-B 
UNIVERSAL CITY, CA 91508 


(CALIFORNIA RESIDENTS: PLEASE ADD $% SALES TAX) 


IF X = "Н" THEN 1020 


IF X$ <> "Y" THEN 930 

REM PRINT INITIAL BOARD 
GOSUB 3100 

GO TO 1690 

REM COMPUTER'S MOVE 

IF F2 = 0 THEN 1020 

INPUT X$ 

B1 = -1 

13 = 43 = 0 

T! = б 

T? =H 

REM SCAN FOR BLANK SQUARE 
FOR I = 1 TO B 

FOR J = 1 TO 8 


IF A(I,J) <> 0 THEN 1380 

REM FOUND A BLAWK SQUARE 

REM DOES IT HAVE AW OPPONENT AS A NEIGHBOR? 
GOSUB 2620 

IF F! = 0 THEN 1380 

REM FOUND AN OPPONENT AS А NEIGHBOR 


REM HOW MANY OF HIS PIECES CAN WE FLIP? 
REM (DON'T DO IT NOW) 

U = -1 

GOSUB 2820 

КЕМ EXTRA POINTS FOR BOUNDARY POSITION 


IF 81 = 0 ТНЕН 1380 

IF (1-1) * (1 - 8) <> 0 THEN 1230 

51 = 81 + 52 

IF (J - 1) * (J - 8) <> 0 THEN 1260 

81 = 81 + 52 

REM IS THIS BETTER THAN THE BEST FOUND SO FAR? 

IF 51 < В1 THEN 1380 

IF 51 > ВІ THEN 1340 

REM A TIE; RANDOM DECISION 

REM THE WEXT TWO EXECUTABLE STATEMENTS CAN BE DELETED 


REM FOR A VERSION OF BASIC-WITHOUT RANDOM NUMBERS 
R = RND(1) 

IF A > 0,5 THEN 1380 

REM YES 

Bi = SI 

13 s J 

43 = 4 


Listing !, continued: 


боз 
бера 
mya 
DIREN 
плата. 
ПЕ РДЫ 
abae 
LIR” 
бгр 
n'4no 
n'ugun 
ранг 
пач 


паар 
Пас 
vie at 
HTP bh 
баен 
PIREN 
пр 
тю 
„үһү 
ТАИ 
nah «sn 
jns 
гт 
бї 
зк" 
n'rFri 
mre ge 
haya 
NIYIN 


ene 
жалғаны 
бї 

n'gzn 
плу 
глус 


ПСС" 


nggurn 
APATE 
ара 
‚лаб 
rere 
сор 
єрїп 
бл 
ЖАКЕ 
APIAN 
г2 10 
өрісті 
РАР 


Nets 


КЕМ ENE OF SCAN LOOF 

HEXT J 

NEXT i 

PEH CGOULL WF DE ANYTHING? 

ЇР ope п THEN GTuBRC 

HEM us 

PRINT "I HAVE TO FORFE:1 MY MOVE" 

IF Z 4 1 THEN 2190 

2:0! 

nc Te ТЕП 

ВЕМ MAKE THE MOVE 

ED 

PRINT "1 WELL MOVE TU "; 

PHINT 15; 

PRINT ", "j 

PRINT ritagio 

l = i3 

Jo: J4 

P 

бақа 2820 

Ct 2 Ol + $14 1 

Ji = HI 51 

BI = Т 

PRINT "THAT GIVES ME "; 

PRINT 51; 

PRINT " СЕ YOUR PIECES" 

КЕМ PRINT OUT BOARD 

GOSUB F160 

КЕМ TEST POR END OF GAME 

TF HT = M THEN 2590 

IF N) = th THEN 20290 

HEM HUMANS MOVE 

Тї =н 

12 = С 

PRINT "YOUR MOVE -- (ROW, COLI "+ 

КРЕТ Т, Xf 

РЕ ТО € U THEN 1727 

ШЕСІ Н THEN 1726 

ТЕ I ¢> Ó THEN 1920 

PRINT "ARE YOU FORFEITING YOUR TURN (Y UF N) " 

INPUY Xf 

TE Xf 6 UY" THEN 1710 

IF Z = 1 THEN 2390 

Boc d 

5c TO 1940 

кой J = 1 Te Ё 

TF CPfQJO = X$ THEN 1810 

HEXT J 

Go Te 1726 

КЕН CHECK IF BLANK 

РЕ Afi dò = 0 THEN "610 

PRINT "SOCHRY, ТРАТ SQUARE 15 CCOCUPIED; TRY AGAIN" 

Bh T^ Men 

REM CHECK FOR LEGAL NEIGHPCR 

GDSUR сере 

РЕ PI = 1 THEN 1970 

FRINT "SURRY, YOU ARE NOT NEXT TO GNE OF MY PJECES;" 

PRINT “THY AGAIR" 

пп T^ 1720 

КЕМ СНЕГЕ ІР LEGAL PUN 
eben 

ME > 0 THEN 2031 

PRINT "SORRY, THAT DOESN'T FLANK A Бан; TRY AGAIN" 

Go TC 1120 

КЕМ EVERYTHING LEGAL; MAKE HUMANH'S MOVE 

г т. 

PRINT "THAT GIVES YOU "; 

PRINT £1; 

PRINT " СЕ MY PIECES" 

U= 1 

GusüB 2820 

НІ = Hi s ^14 1 

U* z Fre EFI 

Hi z Kl a 1 

КЕМ PRINT QUT BOARD 

COSUP 3300 

HEM TEST FOR ЕНГ OF GAME 

ІК £1 = 0 TEEN 2180 

ТЕ NI = 64 THEN 2190 

GO TO ICON 

REM END OF GAME WRAPUF 

PRINT 

PRINT "YOU HAVE "; 

FRIN? HI; 

PRINT " PIECES AND 1 HAVE "; 

PRINT Ci; 

PRINT " PIECES -- "; 

IF OHI = C? THEN 2250 

ТЕ OH? > Cl THEN 2210 

БЕТТ "SORRY, I WON THAT ONE," 

uo TI? 2320 

PRINT "A TIE 1!" 


B2 


cu 


Newt 
vores 
nyir 
nz 
ü2*r-tf 
ПЗЕ 
белүр 
n»:Bn 
nasan 
naunn 
nauim 
payar 
OFr 
meuue 
артар 
SADO 
neyo 
neh 
йг 
meson 
Wn 
nes wt 
й?н 
сабып 
na2t6n 
олуг 
перт 
НР 
nsrtoo 
naran 
овга 
ПЕРФ 
РЬ 
oP Roa 
өске 
mer ar 
mer en 
Geb ae 
Dejo 


te ДЫН, 
КЕЛ 
ap hee 
ler ay 
ARPAD 
ярһып 
nekhà 
Neko 
npRHrn 
паво 
пасс 
DERITA 
безге 
өрбі 
OF И 
ЖЛ 


AP 
nguhlr 
паар 
h*o0n 
O2010 
01020 
nao 
ninln 
03050 
0%060 
O2070 
03080 
01050 
n3100 
озб 
50:120 
03150 
ПТА 
батЕ Ф 
12480 
03170 
3186€ 
этеп 
97200 
052105 


IET 


ou TO 


FRINT 


1 


uod ос, 


т = 

w 
nou 
— -а 2 


mm 
lez 


EF CI 
PRINT 
пы TO 
PRINT 
ос TD 
PRINT 
ао TUO 
PAINT 
бо TO 
PRINT 
FRINT 
ҮН: КТ 
ТАВРОТ 
IF x4 
IF X$ 
PRINT 
STOF 
REM 
НЕМ 
HEM 
REM 
НЕМ 
FOR 3 
FOR 1 
IF Af 
REXT 
NEXT 
РЕМ 
FI = 
RETUR 
REM 
Rios 
RETUR 
REM 
BER 
REM 
REM 
AEM 
HEM 
HEM 
НЕМ 
REM 
FOR Ж 
15 


a 
me x oH o 


f 


Ay 
IF AL 
1 


ER 


REM 
us 


AUC15, 
ІП = 
AIÈ = 
NEXT 
NEXT 
RETUR 
НЕМ 
PHINT 
РНІМТ 
FOR I 
PHINT 
FOR J 
PRINT 
PRINT 
NEXT 
PRINT 
NEXT 
PRINT 
RETUR 
END m" 


ТЕМА 
"YOU WON !" 
Clo. HI 
> R THEN 2:50 
-C3 
(6b жобу sv wi 
"THAT WAS AO"; 
€ 3 THEN 2190 
« 25 THEN 2470 
€ 29 THEN 2456 
0055 THEN 2870 
"PERFECT GAME." 
2501 
"NALKAWAY." 
гооо 
"FlGHT." 
2500 
"HOT GAME 1" 
2500 
"SQUEARRER 1!” 
TE YOU WANT TO PLAY ANCTHER GAME (Y CR Ne "; 
=£ "Y" THEN 700 
<> "Н" THEN 2520 


"THANKS FOR PLAYING." 


SUBROUTINE TEST-FOR-PROGPER-NEIGHEBOR 
ASSUMES : 


1,4 LOCATES A PLANK SQUARE 
YOU HOPE TO SEE AN ADJACENT T2 (= -111 

Ver -2 To 1 

1 = at 10 1 

І-І1,44411) = T2 THEN 2716 

J1 

11 

NO Tz FOUND; FAILURE 

ü 

Н 

SUCCESS 

1 

N 


SuBROUTINME 
ASSUMES: 


SCORE-AND-UFDATE 


¿I.J? IS А TENTATIVE PLACE FOR А PIECE ТІ. 
WANT RUNS OF T2 = -ТІ, TERMINATED BY А Т1. 
ІК ! 15 TRUE (1), MARK THCSE RUNS AS TI'S. 
RETURN SUM OF ALL RUNS (7285 ONLY IN 51. 
MAIN PROGRAM CONTAINS THE FCLLOWING ARRAYS: 
1%: Q -} -t -1 0 1 1 1 
Ju: 1 1 0-1 #3) -1 а 1 
p 
= 1 Ta @ 
IU'K) 
өтк? 
l + lb 
doe Jf 
f. 
15B,Jb) <> T? THEN 30760 
ООР THROUGH THE RUN 
Б +1 
16 « 14 
ыб ж J^ 
Ip,J6) = T! THEM 2470 
6,465: 2 0 THEN 3070 
eair 
5% oa 5: 
<> 3 THEN 30795 
UPDATE BOARD 
I 
J 
120 TO 53 
J6) = T! 
16» 18 
J6 + 45 
K1 
K 
N 
SUBROUTINE PRINT-BOARD 
" АБСПЕЕС Н" 
= 1 TD 6 
І; 
= 1 TO B 
Ш Ws 
DECACT, 04 12; 
J 
1 
N 


А secretary, accountant, 
and financial advisor 

all rolled into one for 
less than $1.50 per 
hour. Sound too good 
to be true? Let the 
ADMINISTRATOR do 

it for you. 


Our "General Ledger Program" is a complete comprehensive business 

system designed to keep a// of your company's records without the need for 
updating from other programs and there is no need to keep monthly tear 
sheets to be added together for the end of the year reports as our system will 
provide you with year end account totals for cash, accural, hybrid and chart of 
accounts systems. This program generates over 30 major reports. Including: 
941's, P/L's, Balance Sheets, and year end account totals for filing Federal 
Income Tax Schedule C's and/or 1120's plus a lease purchase plan and 
24-hour field service in most areas. Hard to believe! For less than $250/month 
you can lease your very own, nothing else to purchase. 
ADMINISTRATOR І includes a miniature micro computer; S-100 Buss, with 
over 65K of user RAM. No switches to set, Power-on operation, multiple 1/О 
interfaces, line printer, Video Terminal, Double-Density Disk, Disk Extended 
Basic and applications Software diskettes complete with full documentation 
(includes General Ledger, Payroll, Word Processing, Medical A/R, A/P, 
Engineering, Statistics, more) includes "Help" and Tutorial Software. 


ADMINISTRATOR l........$8999.00* 
Additional 600K disks optional. 


Compare at $30,000 for other micros or $70,000 for mini's 


Business 
Software Too! 


Includes over 
$75,000.00 of busi- 
ness programs free 
and that's only part 
of what we're giving 


away. We built our 
reputation providing 
quality software at 
affordable prices. 
Now we are going to 
do the same with our 
Administrator 


"Аад $100 for Express shipping and handling = No Purchase Orders — include 50% deposit with all COD orders. 


(301) 721-1148 
Dealer Inquiries Invited 


SCIENTIFIC RESEARCH 


1712-B Farmington Court е Crofton, MD 21114 


Ап АРІ Interpreter 
for Microcomputers 


Part 3: Mathematical Processing 


Introduction 


In part 2 of this 3 part series (see last 
month's issue) | covered the expression eval- 
uation portion of an APL interpreter. This 
month's concluding installment deals with 
mathematical processing. Mathematical pro- 
cessing is a 2 part function: recognition 
followed by interpretation. Both of these 
topics are covered here, followed by a short 
summary. 


Mike Wimble 
6026 Underwood Av SW 
Cedar Rapids ІА 52404 


The Great APL Interpreter Contest 


As an incentive to those experimenters 
who would like to try writing their own APL 
interpreters based on this series of articles, 
BYTE announces the Great APL interpreter 
Contest, We will award prizes for APL inter- 
preters (suitable for publication with royal- 
ties to authors) based on Mike's flowcharts 
(or independent of them if you prefer). 

Contestants are free to write their inter- 
preters for any microprocessor they choose. 
Entries will, however, be judged on their 
suitability for use on small systems with a 
minimum of 16 K bytes of memory, as well 
ds on programming elegance and efficient 
use of space. All of these factors should 
therefore be Rept in mind. 

Entries should be addressed to BYTE, 
attn: Тһе Great APL interpreter Contest, 
70 Main St, Peterborough NH 03458, and 


must be postmarked no later than midnight, 
February 28 1978. Entries must be in the 
form of a publication quality manuscript 
which describes the implementation of the 
interpreter and which includes a listing of | 
source code and object code. Contestants 
should also submit machine readable source 
and object code in the form of paper tape or 
cassette. 

The winners (if any) will receive 81000 
plus normal author payments, should the 
entry be chosen for publication in book 
form or as an article in BYTE. We reserve 
the right to choose more than one winner 
under the same terms. 

Judging will be done by the editors of 
this magazine. Those seriously interested in 
entering this contest should сай Carl 
Helmers or Chris Morgan at BYTE, 
(603)924-7217. May the midnight ой burn 
prosperously for all. 


Recognition of a Valid Operator 


The recognition process involves testing 
the current syllable in table SP for an appro- 
priate noun. If the noun is found, then 
CODE will be set to reflect the appropriate 
specified operation. Figure 29 shows this 
process clearly for the recognition of mon- 
adic operators. The recognition of dyadic 
operators (see figure 30) is a little more 
involved, but the principle is the same. The 
extra processing involved is merely to recog- 
nize the two possible special forms of a 
dyadic operator: the inner product and 
the outer product. 


CALL MOP{B) 
B set true if a monadic operator found. 
B set false otherwise. 


R T3 
J SPüC*4 | 


OR 
"lspPürces | 
Mas NE 


СОрЕч- SP(I).P 
8«4— TRUE 
І%-1-І 


B*-FALSE 


Figure 29: Recognition of 
а monadic operator. 


B= FALSE 
<> мо 
ҮЕ5 


CODE + SPII)P 
14-Із! 


CALL DOP(B) 


В set true if a dyadic operator found. 


B set false otherwise. 


DYADIC 


MIXED OPERATOR 
YES 
CODE »80 ел 
? wr um 
p 
Ам, 84- TRUE 


YES, INNER/OUTER 
PRODUCT FOUND 


NO 


——— — — 


БАНЕАГЕН 
| ЭР(Т).Р#5МАЦ. | 
| CIRCLE 1 


СО0Е<- CODE* 
100%“ SP(I).P 
1-1-1 

Be TRUE 


SP(1).P4 80 
? 
NO 


INVALID INNER PRODUCT 


ша) 
> EXPRESSION 


CODE =- IO*CODE 
І“-І-і 
B-«— TRUE 


INVALID OUTER PRODUCT EXPRESSION 


Figure 30: Recognition of a dyadic operator. 
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Figure 31: Interpretation of a monadic operator. 


AUX SVAL (SV) 


EED YES 
NO 
O YES 


1, TILDE 


OPERAND FOR TILDE OPERATOR 
(TO NOT A BINARY O OR I 


FIGURE 34) 
3,NEGATE 


(To 
FIGURE 32} 


NO; SCALAR MONADIC OPERATOR 


X «— D(AUX) 
Z+— DA 


OfZ}-<— D (AUX) 
AUX«— AUX+| 
Х«-х-І 
Z«— Z*| 


V«— DGUXI 


к —————— 


? ~ 
NO “У zs (DA+I#D CAUX41)) 


MAKE COPY OF DESCRIPTOR 


6, EXPONENTIATION 


Interpretation of Monadic Operators 


After a valid operator is recognized, it is 
interpreted. Interpretation involves un- 
stacking pointers from table SVAL, which 
points to the operands; performing the 
operation to create a result in table D; and 
finally stacking a pointer to the result back 
in table SVAL. Figure 31 begins the descrip- 
tion of monadic interpretation. Generally, 
a monadic operator generates a result having 
the same shape as its operand; in two cases, 
however, this is not true. The process of 
reduction produces a result with one less 
dimension than the operand. Also, the mon- 
adic operators iota, rho, and ravel may pro- 
duce results having greater or fewer dimen- 
sions than their corresponding operands. 


ATTEMPTED DIVISION BY ZERO 


D(Z)e—V 
Z-«— Ё+ | 
AUX AUX I 
X«—X-| 


SVAL [8 ]4— ОА |. 
СА 2 


So, in figure 31, after saving a pointer 
to the argument for the monadic operator, 
a test is made for a reduction or mixed 
operator and the appropriate process is 
executed. The interpretation of nonspecial 
monadic operators is then straightforward. 
First, since the result will have the same 
shape as the argument, it is given the same 
descriptor as the argument. Next, the mon- 
adic operator is performed on each value in 
the argument (or on the single value for 
scalar argument) to produce each value in 
the result. Finally, a pointer to the result 
is stacked in table SVAL and index БА is 
updated to point to the next free space 
in table D. 


Н ына ШШ ыш нына ШЫ ШШ 1 w— NM на » 
MOST ORDERS SHIPPED WITHIN 10 WORKING DAYS 


ORDER FORM [Write in each box the quantity of each part required] 
KIT ASSEMBLED KIT ASSEMBLED КІТ ASSEMBLED 
[ j«nRoM[ ] [ ]wwc [ | [ ]esexr. | 
LC | sxse-z Г | ввЕХТ [_| | ]eswwc 
| 8288 шені esEXT-S[ | [ |ввис | 
те |: Б! 
(- | ASSEMBLY AND OPERATING MANUAL $4.00 4 
| 


NAME 


PLEASE FRINT OR ТҮРЕ 
ADDRESS | 
СІТҮ STATE. Лет. 
SEND CHECK е MONEY ORDER е COD'S ACCEPTED » CREDIT CARDS | 
— - EXPORT INFORMATION EXPONT 
fi 
SEALS ELECTRONICS, INC оороо SERVICE Сыналы deinen io your айг WE alg 
P.O. BOX 11651 care о! charges for бот» clearance. duties, а ize эрч 
е! n 
KNOXVILLE, TN 37919 Gai Allow Bara days tor Galtier Mirum expli өкеп 


$100 00 DEALER INQUIRIES WELCOME. 
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g orn Tre S00 бнк (OO meme tr mpm 
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Eme meme uetus Ego — fam ELECTRONICS, INC. 


ORDER DELIVERY: FROM STOCK TO 10 DAYS TELEX NO. 55-7444 TELEPHONE NO. 615/693-8655 
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89 


(FROM FIGURE 31) 


(TO FIGURE 33) 


г--------< 
| D(AUX+2)= 
| AN INTEGER 


84 əßed uo рәпицио2 


21,10ТА 


MONADIC IOTA CALL WITH 
NONSCALAR OPERAND 


КО: ] 
YES 
ех YES 
MONADIC IOTA CALL WITH 
NO 
«б: NO 
YES 


NEGATIVE OPERAND 
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Pc NONINTEGER OPERAND 
D(DA)4—D(AUX*2)43 
р(рА +1)— 1 
D(DA-*2)«— D(AUX* 2) 
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D(Z*DA*2)4—Z 
Z«— Z1. 
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Z* DA+D(AUX+2)+3 


(TO FIGURE 31) 


Figure 32: Interpretation of a mixed monadic operator. 


(FROM FIGURE 52) 


D(DA) *— D(AUX+1)4+3 
D(DAt+I) <1 
D(DA+2)«—D(AUX+1) 
Z4—DA*3 


D(Z)«—D(AUX *2) 
AUX AUX + | 
24-2 +1 


23, RAVEL 
D(DA)«- DCAUX)-D(AUX +!) + 1 
D(DA +1) 4— | 24 рА+2+0 
K«-D (AUX)-D(AUX*1)-2 (AUX+1) 
D(DA*2)-«— К ? 
AUX«— AUX * D(AUX* 1) + 2 
Z«—DA*3 


(TO FIGURE 31) 


NO 
D(Z)4— D(AUX) 
Z4-DA*D(DA) AUX«—AUX*I 
2“-7%! 


Figure 33: Interpretation 
of RHO and RAVEL, 


J ic operators. 
(TO FIGURE 31) mixed monadic op 


Interpretation of mixed mode monadic 
operators, as shown in figures 32 and 33, is a 
little more heuristic. For the iota operator 
the argument must be a nonnegative integer 
scalar and the result will be a vector. The 
operators rho and ravel take any form of 
argument and produce vector results. Again, 
after creation of the result in table D a 
pointer to the result is stacked in table 
SV AL and index DA is updated. 


Тһе new generation 
of Diskette Drives is here 
and under control. 


PerSci has it-a family of diskette drives In fact, with addition of a power supply and 
"design-years" ahead of competitive drives -now keyboard to the PerSci subsystem, the user can 
available in complete low cost sub- perform many floppy disk 
systems for interface to 8080, " j ~ гошйіпев without additional 
6800 and other major micro- hardware or software. 


Controller features include: 


processors. 
The Highest [1 8080 microprocessor 
Performance О Formatter/control ІС 
Diskette Drives: [] АК disk operating 
PerSci diskette drives, system 

both single and dual L1 1K data buffer 


П 8080 or 6800 
microprocessor interfaces 
L] RS-232 serial interface 
optional 
П ІВМ data format 
An Economical Diskette 
Drive Subsystem 
A complete subsystem including a 
single diskette drive (Model 70), the 
Моде! 1070 controller with interface and 
(76 tracks in 100 ms a controller-to-disk-drive cable is available 
О A low power all DC system in single units or OEM quantities. For 
reduces cost and assures high = double capacity, a dual diskette drive 
2% (Model 277) subsystem is also available. 
as 


reliability :2 = 22 
O Automatic electric loading simpli- аса Don't settle for yesterday's diskette 
drive. Get the new generation 


fies operation and protects media 
under control from PerSci, 


C] Small size permits 5 single 
Incorporated, 12210 Nebraska Ave. 


drives or 4 dual drives to be 
mounted vertically in a 19 in. rack W. Los Angeles, СА 90025 
(213) 820-3764 


The Most Powerful 
Diskette Drive Controller 
The PerSci Model 1070 Diskette 
Drive Controller puts the advanced 
performance of PerSci drives to 
work in microprocessor based 
systems. Ап ІВМ format com- 
patible,"intelligent" controller, 
the Model 1070 will handle 
from 1-4 drives with minimum 
demand on the host system. 


head units, offer a com- 
bination of performance 
features unique in the 
marketplace while still 
maintaining compatibility 
in existing systems: 

О Voice coil positioning 
for access speeds 
seven times аб 
than competitival drives 


м 
уул 


Peripherals а 
Generation Ahead. 
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START 


RECOGNIZE 
AND 
CATEGORIZE 
INSTRUCTION 


MOVE 
INSTRUCTION 
TO INSTRUC- 
TION BUFFER 


SET UP 
OPERATING 

ENVIRONMENT 
THEN EXECUTE 


! t 
! t 
| PREPARE & | 
| EXECUTE  ! 
! I 
1 


RESTORE 
VALUES OF 
HARDWARE 
REGISTERS 


INSTRUCTION 


1 

1 

! ЕХЕСИТЕ 
І 

! IN BUFFER 
і 


NO FORMAL SIMULATION 


OF INSTRUCTIONS 
IMPOSSIBLE TO 
DIRECTLY EXECUTE 
CORRECTLY 

ғ--------- 1 

i | 

] П RESTORE 

| CLEANUP 1 CORRECT 

i ! PC VALUES 

Loe 


SAVE VALUES 
OF HAROWARE 
REGISTERS 


RETURN 


Figure 1: Basic flowchart for the simulator. Each of the square blocks 
constitutes a separate subroutine. 
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An 8080 Simulator 


A simulator can be very useful to the 
personal computing experimenter jor a 
number of reasons. The idea of a simulator is 
{о perfectly duplicate the operation of a 
certain computing system using the instruc- 
tion set of another computer. For example, 
suppose you have an 8080 program which 
you want to run on your 6800 system rather 
than completely write a new program. Since 
the simulator acts functionally like an 8080 
processor to interpret the 8080 object code 
bit patterns, its hardware registers and pro- 
gram counter, it is possible for the 6800 
system to run the 8080 program. Another 
attraction of a simulator is that in soflware 
it is possible to achieve a number of de- 
bugging and checkout functions as a part of 
the simulator itself, since the machine being 
run is always under total software control. 
When a simulator for machine X is run on 
machine X, thesc attractions can justify the 
use of the simulator. 

A simulator usually has two drawbacks 
however: memory requirements and өресі 
reduction, The speed reduction drawback is 
usually the more objectionable feature, al- 
though a fairly complex simulator can easily 
take up 8 K to 16 K bytes of memory space, 
depending on the complexity of the com- 
puter system being simulated. |t is not 
unusual that thousands of instructions аге 
executed before the functions of a single 
instruction сап be simulated. This means 
that the simulator runs at a speed thousands 
of Limes slower than the actual computer 
docs, which may be a difficulty іп some 
cases. 

Writing a simulalor is a straightforward 
process as its functions are more or less 
well-defined by the documentation of ihe 
computer being simulated. All it has to do is 
to recognize the machine instruction, carry 
out its function, and record its effects. OF 
course you will have to Keep track of the 


Kin-man Chung 
2114-204 S Orchard St 
Urbana IL 61801 


values of various registers, stack pointer, 
program counter, ctc. 

If, however, the computer being simu- 
laled is written on the same computer doing 
the simulation, eg: an 8080 simulator on an 
8080 microcomputer or a Z-80 simulator on 
a 2-80, then a lot of work can be simpli- 
fied. As a matter of fact, | have discovered a 
very neat trick for writing such a simulator 
that greatly reduces the program length and 
increases its speed, An 8080 simulator was 
written on my 8080 computer which uses 
about 350 bytes of memory. Using the 
simulator, a quite sophisticated debugging 
program was also written using another I K 
bytes af memory. 


General Description 


In a simulator the hardware registers, 
such as the program counter, stack pointer, 
index registers, conditional flags, etc, have to 
be simulated by memory locations. The 
instructions have to be recognized and exe- 
culed, and the memory locations simulating 
the hardware registers have to be updated 
accordingly. Take as an example the INR A, 
increment accumulator, instruction in the 
8080, The value 1 is added to the location 
simulating the accumulator, and the loca- 
tions simulating conditional flags are up- 
dated according to whether the carry, sign 
bit, ete, are affected. This has to be done for 
all the instructions in the instruction set, 
using software. A major portion of the 
simulator program is actually “wasted” 
doing this kind of work. In my 8080 
simulator, | still have to use memory loca- 
tions Lo simulate hardware registers, but | do 
not simulate the instructions at all. How can 
this be done? The idea 15 actually quite 
simple. Instead of simulating the process of 
cach instruction by elaborate software, | let 
the computer actually execute the instruc- 
tion. Since the computer is simulating a 


computer whose language it speaks, this 
can always be done. Of course before we 
can do this, we have to fetch the instruction 
to be simulated into an instruction buffer, a 
under simulator control. 
Under the correct operating environment, 
the simulator should remain in control right 
after executing the instruction in the instruc- 
tion buffer. The various parts of the routine 
that simulate a single instruction cycle are 
illustrated in figure 1. 

For those instructions that do not change 
the values of the program counter abruptly, 
there is no problem. After actually executing 
the instruction in the instruction buffer, the 
instruction next to it is the next instruction 
to be executed. The only problem which 
occurs is when there is a jump or call 
instruction. |f this type instruction is ac- 
шаПу executed in the instruction buffer, 
contra! would be forced to go to whatever 
location is specified in the instruction. The 
trick. used is to change the call or jump 
operand of the instruction to a location 
under simulator control. The original address 
must be stored someplace, of course; more 


section that is 


about this later. 


There are five types of instruction that 


Listing 1: The 8080 assembler listing for the 8080 simulator. 


; *** BOBO SIMULATOR ROUTINE *** 


LHLO 
MOV 

CALL 
LHLD 
XCHG 
LHLD 
DAO 

SHLD 


Qt FETCH see 
му 


SIM: 


LXI 
DCX 
MOV 


NXT: 
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PC 

A, M 
RECOGN 
NBYTE 


PC 
D 
PC 


D,4 


8,IBUFF+2 
H 
A.M 


; Get the value of PC. 

; Load the instruction into acc. 

; Call the recognizer. 

; Get number of byte and 

; load it into (D.E). 

; Get the value of PC again 

; and add these 2 num to get the next PC. 
;Store it back at PC. 


; Reg D, which keeps track of & byte to fill the 

; inst buff, is initially set to 4. 

; (B,C) is set to the last byte of inst buff. 

: (H,L) points to the last byte of the inst in user prog. 
: Fetch the instruction from user program. 


Listing 1, continued: 


>and store at the inst buffer. 
;starting from the last byte. 


; Rem: E contains the number of bytes of the inst. 
; Repeat until all bytes of the inst are moved. 

; Set A-0, the МОР inst. 

: Decrement D. 

; M inst buffer is filled, quit. 

; else fill the rest of the inst buffer 

; with NOP inst 

; until all done. 


: Now check type of inst for special preparation. 


: Mitis not a type 1 inst, goto NOT1. 
; Type 1 — PCHL inst. 


;PCisloaded with the value of HL. 
; Return. 


:if itis not a type 2 inst, goto NOT2. 

> Type 2 — CALL and Ccond inst. 

; The operand of the call inst in the inst buffer 
; 18 temporarily store at JCAD 

; and the address CAPT is put 

‘into the instruction. 

; Goto LDSTK directly. 


; Tf it is not a type З inst, goto NOT3. 
; Type 3 — JMP and Jcond inst. 
; Similar to type 2 inst. 


;except JPPT is used instead of CAPT. 


i If itis not a type 4 inst, goto LDSTK. 
; Type 4 — RST inst. 


“Тһе next В inst push the value of РС into user stack: 


; Set (0,Е) to PC value. 
; Load address of user stack. 


; Move high value of PC. 


: Move low value of PC. 

; Update user stack pointer value. 

; The next 6 inst set PC to its correct value. 
; ACC now contains the RST inst. 

; The higher 2 and the lower 3 bits are stripped. 
; Set L = low address. 

; high address is zero. 

; Set Н = high address. 

; store (H, L) at PC. 

; Return. 

; Store the simulator stack pointer value. 


;at location STACK, | 
; and set the stack pointer to the value stored 


rat USESTK, which contains user stack pointer value. 


; F itis not a type 5 inst, goto RESTORE. 
; Type 5 — RET and Rcond inst. 


; The address REPT is forced onto the stack. 


; Restore values of reg B and C from loc BC. 


; Restore values of reg D and E from loc DE. 


; Restore values of acc and PSW from loc SW. 


; Finally, restore values of reg H and L from loc HL. 


; The 3 bytes of inst in the inst buffer are executed. 


; Values of reg Н and L are saved at HL. 
; Values of acc and PSW are saved at SW. 


STAX B 
DCX B 
DCR р 
DCR Е 
JNZ NXT 
XRA А 
NXT2: DCR D 
JZ PREPARE 
STAX В 
DCX B 
JMP NXT2 
275% PREPARE *** 
PREPARE:LDA TYPE 
DCR A 
JNZ NOTI 
LHLO HL 
SHLD PC 
RET 
NOT1: DCR A 
JNZ NOT2 
LHLD IBUFF-1: 
SHLD JCAD 
LXI H,CAPT 
SHLD IBUFF+1 
JMP LDSTK 
NOT2: DCR A 
м2 NOT3 
LHLD IBUFF+1 
SHLD JCAD 
LXI H,JPPT 
SHLD IBUFF+1 
JMP LDSTK 
NOT3: DCR A 
JNZ LDSTK 
LHLD PC 
XCHG 
LHLD USESTK 
DCX н 
MOV м,р 
DCX H 
MOV МЕ 
SHLD USESTK 
LDA  IBUFF+2 
ANI 70 
MOV LA 
ХВА А 
MOV HA 
SHLD PC 
RET 
LDSTK: LXI н,0 
DAD SP 
SHLD STACK 
LHLD USESTK 
SPHL 
DCR А 
JNZ | RESTORE 
LXI H,REPT 
PUSH H 
25" RESTORE *** 
RESTORE:LHLD BC 
MOV CL 
MOV BH 
LHLD DE 
XCHG 
LHLD SW 
PUSH H 
POP PSW 
LHLD HL 
*** INSTRUCTION BUFFER *** 
IBUFF: DB 0,0,0 
гж SAVE жж 
SAVE: SHLD HL 
PUSH PSW 
РОР н 
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need special preparation and clean up work. 
These are: 


1) PCHL, 

2) CALL and call 
execution, 

3) JMP and 
execution, 

4) RST, 

5) RET and return conditional. 


with conditional 


jump with conditional 


Detailed Description 


The size of the instruction buffer is set to 
hold onc instruction. It is a 3 byte memory 
location for an 8080. If the instruction to be 
simulated is less than three bytes, the buffer 
is filled with NOP instructions. А 2 byte 
memory location, which we call PC, is 
used as a pointer into the user program 
to be simulated. It always points to the 
first byte of the next instruction to be 
simulated. Memory locations are used for 
storing the stack pointer, accumulator, pro- 
gram Status word and the other six 8080 
registers. Since the value of the actual 8080 
stack pointer is shared by the simulator and 
the user program, variables STACK and 
USESTK are used to store the simulator and 
user program stack pointer values during 
alternate use. 

Below is a detailed description of each of 
the modules in the simulator routine. The 
program is listed in listing 1, and should be 
read in conjunction with the text. 


Recognizer 


Тһе recognizer routine determines the 
number of bytes used by the instruction and 
the type of instruction to be executed, This 
is done by the use of a table (TBL). Each 
entry in the table consists of four bytes, 
which we call bj, b2, b3 and b4. The 
algorithm used is (using a BASIC-like 
statement): 


IF (((inst AND b1) XOR b5)20) 
THEN number-af-by te=b3, 
type-of-instruction-b4 


AND and ХОК. are the logical AND and 
exclusive OR operations to be carried out bit 
by bit. The logical operation for each of the 
entries in the table is checked until onc is 
found to satisfy the logical condition. If no 
entry satisfies the logical condition, we 
assume ihe instruction is a Lype 6, a 1 byte 
instruction. This method has the advantage 
over a table of 256 entries in that il saves 
space and processing ішпе. The box at the 
end of this article gives examples of how it 
works. 

The simulator starts by loading the value 
of the instruction's address and calling the 


ARTEC Introduces 
he Expandable 32K Elephant 


ЖАҒА 


Қ. ғ ie қ 


The8K-39K Expandable MemoryThat Grows WithYour System 


Now, for the first time, you can have a GP-100—$20.00 FERRI т TO ORDER: Use your Mastercharge or 
refiable true static meman that will grow Maximum design d i Scot BankAmericard. id nua send along a money 
with your system. Start with the board and versatility along ! i id order. Your order will get same day service. 
8K memory. Then add on one, two or three with standard ad- A 
BK increments of memory up to 32K. 250 ns dress decoding and 
access time. The Artec 32K Expandable buffering for 
Memory allows you plenty of room for S—100 systems. 
тетогу and all necessary support hardware. Room for 32 un- 
committed 16 pin 
For five years Artec craftsmanship and IC's, 5 bus buffer & 
reliability has been proven in tough industrial decoding chips, 1 
use. Now, you too can enjoy breadboards DIP address select 
and memories that will work time after time. Switch, a 5 volt reg- 
Boards like the GP 100 and the wire wrap ulator and more. 
WW-100. Send for an Artec Board, your High quality FR4 
order will be sent the same day as received. epoxy. Ail holes plated 
through. Reflowed sol- 


FOR MORE INFORMATION: For more 
information about these or any of Artec's 
complete line of circuit boards or for either 
industrial or personal use, please call or 
write. А catalogue will gladly be sent. 


Please send me: к 
: O 32K О GP-100 O WW-100 : 
: О I've enclosed a money order. E 
: Bill my O Mastercharge 

: П BankAmericard No. 


Board & ВК of memory —$290.00 der circuitry. > Name : 
8K add оп kits— $255.00 ea. я : 
Full 32K board—$1,055.00 WW-100—$20.00 din : 

— илиини А wire wrap breadboard, City State Zip ы 


similar to the GP 100, Al- 
lows wirewrap of all 
sizes of sockets in any 
combination. An extra 
regulator position for 


multiple voltage applica- 
tons Сола AME 3909 3G] 8) 656 
pads arranged for easy , . 


pin insertion. 
605 Old County Rd. * San Carlos, CA 94070 * (415) 592-2740 
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70% discount for students & computer club members. 


Circle 378 on inquiry card. 


Listing 1, continued: 


‘Values of reg D and E are saved at DE. 


; Values of reg B and C are saved at ВС, 


; Load TYPE into acc. 

15 ita type 5 inst? 

: Skip the next inst if not. 

: Clean the garbage from the stack. 
: Stare the user stack pointer value 


‚ат location USESTK, 

; апд set the stack pointer back to the value 
(а: STACK. 

; Return, 


: For Type 2 inst, clean up the garbage an the stack 

; and laad correct return address anto 

; the stack. 

; For Type 2 and З inst, load correct execution address 
; previous stored at САП and store at РС, 

; Resume processing at STSTK. 

; For Туре 5 inst, the correct return address is on the 
itop of the stack 

;which is popped and stored at РС. 

; Resume processing at STSTK. 


; Load the starting address of the table minus 2. 
; Rem: acc contains the inst to be simulated. 

; It is temporarily stored at C. 

; The inst is restored from reg C. 


Н.О points to the Ist byte of entry in the table. 
; Get AMD mask, 

; Perform AND operation. 

; If result is 0: either NOP inst or end of table. 


; Get ХОН mask. 
; Perfarm ХОН with B. 


; If result is О then the inst is not recognized yet. 
; else get and 
;store number of byte of the instruction. 


; Also get 

‘and store type of instruction. 
; Return. 

; This is a 1 byte inst. 

: Store 1 into MB Y TE, 

; This is also a type 6 inst. 

; Store 6 into TYPE. 

; Return. 


: Number of byte of the instruction. 
; Type of instruction. 


SHLD SW 
XCHG 
SHLB DE 
MOV НВ 
MOV L,C 
SHLD BC 
LDA ТҮРЕ 
CPI 5 
JNZ STSTK 
POP H 
STSTK: LXI но 
DAD SP 
SHLD USESTK 
LHLD STACK 
SPHL 
RET 
‚ *** CLEAN UP *** 
CAPT: POP H 
LHLD PC 
PUSH H 
JPPT: LHLD JCAD 
SHLD PC 
JMP STSTK 
REPT: POP H 
SHLO PC 
JMP STSTK 
:*** THE RECOGNIZER SUBROUTINE *** 
RECOGN: LX! H,TBL-2 
MOV CA 
AGAIN: MOWY AC 
INX H 
INX H 
MOY в,м 
ANA B 
JZ BYTE1 
IN X H 
MOV BM 
XRA В 
IN X H 
JI Z AGAIN 
MOV — A,M 
STA МВҮТЕ 
INX H 
MOV AM 
STA TYPE 
RET 
BYTE1: МА А, 
5ТА NBYTE 
MVI A6 
STA TYPE 
RET 
;*** VARIABLE AND DATA *** 
NBYTE: DW 
TYPE: DB 
PC: DW 


STACK: DW 
USESTK: DW 
SW: OW 
BC: DW 
DE: DW 
HL: DW 
JCAD: DW 


> Program counter for the user program. 

; Simulator stack pointer. 

; User program stack pointer, 

; User program accumulator and status word. 
; User program & and C registers. 

; User program D and E registers. 

; User program Н and L registers. 

; Temporary storage for Type 2 and 3 inst. 


; The table used in the recognizer consisted of entries of 4 bytes each. 


: Byte d: 
; Byte 3: 
TBL: ОВ 
OB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 


AND mask 
Number of inst bytes 


377,351,1,1 
377,315,3,2 
307,304,3,2 
377,303,3,3 
307,302,3,3 
307,307,1,4 
377,311,1,5 
307,300,1,5 
317,001,3,6 
347,042,3,6 
367,323,2,6 
307,006,2 ,6 
307,306,2,6 
0 


г 


г 


Byte 2: ХОН mask 
Byte 4: Type о? inst. 
; PCHL inst 

: CALL inst 

; Ccond inst 

; JMP inst 

; Jcond inst 

; RST inst 

; RET inst 

; Rcand inst 

ХІ inst 

{БТА and LDA inst 
; MN and OUT inst 

: МӘЛІ inst 

; 2 byte acc arith inst 
репа of the table 
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recognizer. The recognizer should reiurn the 
correct values for NBYTE (number of bytes) 
and TYPE (type of instruction). The value 
of PC is then updated tentatively, by adding 
МВҮ ТЕ to PC, We say “tentatively” because 
it may be altered later if the instruction 
happens to be a type 1 to type 5. 


Fetch 


The instruction is then moved from the 
user program to the 3 byte locations in the 
instruction buffer. The loop NXT moves the 
instruction, while the loop NXT2 fills the 
instruction buffer with NOP instructions to 
take care of short instructions. 


Preparation 


The first five types of instructions have to 
be specially processed before the instruction 
in the instruction buffer is executed. Type 1 
and type 4 instructions actually bypass the 
instruction buffer. 


Type 1: PCHL 


The content of PC is set to ihe value 
stored at HL. 


Type 2: CALL and Conditional Call 


А CALL or conditional call instruc- 
tion, a CZ ADDR for example, is changed 
to a CZ CAPT instruction, where CAPT is 
ihe starting address of a routine that 
takes care of the preparation for CALL 
and conditional call instructions. The 
original address ADDR is stored at JCAD 
for further processing at CAPT. When the 
instruction in the instruction buffer is 
executed, and in our example, if the zero 
flag is not set, the next sequential instruc- 
tion is executed. If however the zero flag 
is set, then it would branch to location 
CAPT instead of the original location 
ADDR. Either way we are in control. 


Type 3: JMP and Conditional Jump 


A JMP or conditional jump instruc- 
tion is treated similarly to a CALL in- 
struction, except that ЈРРТ is used in- 
stead of CAPT. 


Type 4: RST 


These instructions are simulated by 
first loading the value of PC into loca- 
tions indicated by  USESTK-1 апа 
USESTK-2, and decreasing the value of 
USESTK by 2. This simulates the push 
stack operation. PC is then set to its 
correct. value. The low PC value is de- 
coded by using ап AND operation. The 
high PC value is zero. 

Before starting preparation work for 


24 Channel LOGIC ANALYZER, compftete with 2 cards and 
3 sets oí probes (only one set shown). 


Features 


— 24 channels with 256 samples each. 

— Display of disassembled program flow. 

— Dual mode operation — external mode analyses 
any external logic system. Internal mode monitors 
users data and address bus. 

— Selectable trigger point anywhere in the 256 
samples. 

— 0-16 bit trigger word format or external qualifier. 

— 10MHz sample rate (bOns min. pulse width} 

— Synchronous clock sample with coincident or 
delayed clock mode. 

— User defined reference memory, 

— Displays and system control through keyboard 
entry. 

— TTL Logic tevel compatible (15 pf and 15 pra 
typical input loading). 

— |ncludes annotated source listing. 
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program flow. 
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Databyte, Inc. 


Р.О. Box 14 

7433 Hubbard Avenue 
Middleton, Wisconsin 53562 
Tel: (608) 831-7666 


24 channel 
Logic Analyzer 
plugs into 
your S-100 Bus 


The DATALYZER 


The Databyte Logic Analyzer (DATALYZER) is a con- 
venient, flexible, high quality device. Efficient 
engineering has allowed a combination of features 
previously available in only the most expensive units. 


Designed to plug easily into your S-100 Bus, the 
DATALYZER is a complete system —— for only 
$495. Display of disassembled program flow is a 
standard feature, not an extra. Апа the low price 
includes 30 logic probes, so you can hook up 
immediately, without additional expense. 


The DATALYZER is available in kit form ($495), 
and as a fully assembled device on two PCB's ($595). 
Four-week delivery, a substantial warranty, and the 
Databyte, Inc. commitment to service make the 
DATALYZER a worthwhile investment. Begin 
debugging by sending the coupon now. 
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Displays in Hex Displays in Binary 


[Please send me the 24 Channel LOGIC ANALYZER | 
ГІ Kit — (manual included) $495.00 (Wis, res, add 4%) 
ДЕ Assembled and Tested (manual included) $595.00 | 

C Operators’ manual only $7.50 


| ГІ BankAmericard L] Master Charge Exp. Date. 
Number 


| Delivery of all items іп four weeks to: | 
Мате 
| Address | 
City. _________$ае_ Zip 
| Telephone —_EE | 
Payment Enclosed: [ ] Check O Money Order | 
| 


Table 1: The results of the 
AND operation and the 
XOR operation. ' 


Examples of the Use of TBL 


The opcode for conditional jump instructions is 
3d2 in octal, where d can be 0, 1, . . ., 7. Pick an 
instruction, say the JZ instruction: 


JZ: 312 11001010 
From the program we also know: 


AND mask: 307 11000111 
XOR mask: 302 11000010 


Referring to the table for the logical bit operation, 
perform the required operation: 


11001010 
AND 11000111 
11000010 
XOR 11000010 
00000000 


producing a zero. You can check that all the condi- 
tional jump instructions produce a resultant zero. 
Table 1 is an illustration of the results of the AND 
and XOR operations. 

If you pick another instruction, зау the RET 
instruction: 


RET: 311 11001001, 
and perform the same operation: 


11001001 
11000111 
1100000 
11000010 
011 


you will find a nonzero result. It is also obvious 
that any instruction other than conditional jump 
instruction would produce a nonzero result. 

How do you get the AND mask and XOR mask 
in the first place? 

As an example, look at SHLD, LHLD, STA and 
LDA Instructions: 


SHLD: 
LHLD: 


AND 
хон 


042 00100010 
052 00101010 
STA: 062 00110010 
LDA: 072 00111010. 


Combine these four instructions into one using an 
OR operation: 


001dd010 


where d stands for don't care, meaning thet it can 
be either one or zero. Obtain the AND mask by 
assigning a O to d bits and a 1 to the others. There- 
fore: 


AND mask = 11100111. 


001dd010 
AND 11100111 
XOR mask: 00100010 


The resultant byte from the AND operation is then 
the XOR mask. 
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return instructions, we have to save' the 
simulator stack pointer value and set the 
stack pointer to the user program stack 
pointer value. There is no instruction in 
the 8080 processor that directly transfers 
the value of the stack pointer to registers. 
We have to use a DAD SP instruction by 
setting register pair HL to zero first. 


Type 5: RET and Conditional Return 


The return address (REPT) is first 
pushed on to the stack. The philosophy 
here is similar to the call instructions. If 
the conditional test for the instruction is 
satisfied, the program will return to 
REPT instead of the original returning 
point. The extra unwanted entries on the 
stack should be cleared. The address 
REPT is within the simulator and the 
program is still under simulator control. 


Restoration 


Since the value of the user stack pointer 
has already been restored, we only have to 
restore the values of the accumulator, pro- 
gram status word, and the other six registers 
from memory locations where they were 
saved. The only way to obtain the program 
status word is to push PSW into the stack 
and pop it up again, making use of the user 
program stack pointer temporarily. This 
means that the location USESTK must be 
properly initialized for the simulator to 
work. Once the stack pointer is set to a 
specific value in the user program, that value 
is used for our temporary work. 


Instruction Buffer 


By now the instruction buffer should 
contain the desired instruction, either the 
modified one or the original one. When this 
instruction is executed, we should go either 
to REPT, or to CAPT, or to JPPT, or to the 
instruction next to it. 


Clean Up 


If we ever come to the location CAPT, it 
means that the conditional test for the 
CALL or conditional call instruction (if 
any) has been successful and a call has been 
made. The top of the stack now contains 
garbage, and should be replaced with the 
correct return address, the value stored at 
PC. PC is then set to its correct value, the 
one that we have previously saved at JCAD. 

The clean up work for the JMP and 
conditional jump instructions is similar 
except that no stack is involved. 

If we come to the location REPT, it 
means that the conditional test for the RET 
or conditional return instruction (if any) has 


been successful and a return has been made. 
The top of the stack now contains the true 
return address. It is then popped and stored 
at PC. 


Save 


The values of accumulator, program 
status word, registers and the stack pointer 
are saved in memory locations, reversing the 
process in RESTORE. 

This completes our discussion for the 
simulation of a single instruction cycle. 


Conclusion 


This article has demonstrated how an 
8080 simulator can be written on an 8080 
computer. Similar simulations can be done 
on any other microcomputer, using the same 
basic technique. Writing such a simulator can 
be greatly simplified by making use of the 
existing host computer. The scheme | have 
shown is a subroutine that simulates an 
instruction cycle. It can be called repeatedly 
to simulate continuous execution. Various 
tests can be made each time before calling 
the subroutine, and execution can be sus- 
pended at any time if necessary. A combina- 
tion simulator and debugging system can be 
easily designed and implemented to include 
the following features: 


* А monitor routine that parses, recog- 
nizes the commands and branches to 
the appropriate routines. 

* A single step routine that calls the 
simulator routine once and returns. 

* A set break point routine that allows 
the user to enter break point addresses 
into the break table. 

ФА dump register and load register 
routine that displays and loads the 
values of various registers. 

e An examine, deposit, examine 
previous, examine next routine that 
simulates the functions of front panel 
switches. 

е А run routine that repeatedly calls the 
simulator routine. Before calling the 
routine it compares the value of PC 
(the program counter) with the entries 
in the break table, checks whether the 
value of PC is within the designated 
limits, and stops execution or gives 
warnings if appropriate. 


Such a combination simulator and debug 
system can be very useful in developing and 
debugging programs written in assembler or 
machine language. Such a project may turn 
out to be too complex for beginners, 
but it is one that is worth undertaking 
as a challenge by тоге experienced 
programmers, m 


COMPLETE 
FLOPPY DISK SYSTEM 
FOR YOUR ALTAIR/IMSAI 
$699 


That's right, complete. 

The North Star MICRO-DISK SYSTEMTM uses the Shugart 
тіліНорруТМ disk drive. The controller is an S-100 com- 
patible PC board with on-board PROM for bootstrap load. It 
can control up to three drives, either with or without 
interrupts. No OMA is required. 

No system is complete without software: we provide the 
PROM bootstrap, a file-oriented disk operating system (2k 
bytes}, and our powerful extended BASIC with sequential 
and random disk file accessing (ТОК bytes). 

Each 5” diameter diskette has 90k data byte capacity. 
BASIC loads in less than 2 seconds. The drive itself can be 
mounted inside your computer, and use your existing power 
supply (.9 amp at 5V and 1.6 amp at 12V max). Or, if you 
prefer, we offer a power supply ($39) and enclosure ($39). 

Sound unbelievable? See the North Star MICRO-DISK 
SYSTEM at your local computer store. For a high-performance 
BASIC computing system, all you need is an 8080 or Z80 
computer, 16k of memory, a terminal, and the North Star 
MICRO-DISK SYSTEM. For additional performance, obtain 
up to a factor of ten increase in BASIC execution speed by 
also ordering the North Star hardware Floating Point Board 
(FPB-A). Use of the FPB-A also saves about 1k of memory by 
eliminating software arithmetic routines. 

Included: North Star controller kit (highest quality PC 
board and components, sockets for all IC's, and power regula- 
tion for one drive), SA-400 drive (assembled and tested), 
cabling and connectors, 2 diskettes (one containing file DOS 
and BASIC), complete hardware and software documentation, 
and U.S. shipping. 


MICRO-DISK SYSTEM... $699 To place order, send 
(ASSEMBLED) ....... $799 check, money order or 


BA or MC card # with exp. 
ADDITIONAL DRIVES... $425 ea. date and signature. Uncer- 


БІЗКЕТТЕӨ............ $4.50 еа. tified checks require 6 
FPA ................ $359 weeks processing. Calif. 
(ASSEMBLED) $499 residents add sales tax. 


NORTH STAR COMPUTERS, INC. 


2465 Fourth Street 
Berkeley, CA 94710 
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(FROM FIGURE 31) 
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REDUCTION OF A SCALAR 


BUILD THE DESCRIPTOR 
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D(Z)-«— SFLOAT 
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(TO FIGURE 31) 


2, ADDITION 


3, SUBTRACTION 


4, MULTIPLICATION 


5, DIVISION 


6,EXPONENTIAL 
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Interpretation of the Reduction Operators 


Interpretation of the reduction monadic 
argument is one of the longer processes. The 
argument is any nonscalar value, and the 
result, which has one less dimension than the 
argument, is formed by applying the re- 
ducing operator iteratively to every element 
in the highest dimension. 

Figure 34 illustrates the reduction pro- 
cess. First, the descriptor of the result is 
built. This descriptor will be the same as the 
argument descriptor except that the last 
dimension is omitted and, correspondingly, 


OPG@- SVAL (SV) 
sve SV -1I 
ОРО е- $SVAL (SV) 


OPG: RIGHT ARGUMENT ADDRESS 
OPD = ЦЕҒТ ARGUMENT ADDRESS 


INTPRO * 


OUTPRO * 


NNI 


FIGURE 40 


CATENATE * 


YES; BOTH ARGUMENTS ARE SAME DIMENSION 


DIOPG+1) S YES | BOTH ARGUMENTS ARE 
10 | SCALARS (TO FIGURE 37) 


? 
NO; BOTH ARGUMENTS ARE MATRICES 


Z*-OPG+2 

xe OPD+ 2 

TATI ж NOT IMPLEMENTED 
Yet IN THIS VERSION 


the length of the result may be smaller. 
Next, the identity value is determined by the 
type of reduction specified. If the last 
dimension of the input argument is zero, the 
reduction results in the identity value. 
Otherwise the elements of the result are 
computed by applying the monadic operator 
to the vector of elements along the last 
dimension of the input argument. Note that 
since reduction proceeds right to left across 
this vector, it actually results in the dyadic 
use of the monadic operator. 


Figure 35: interpretation 
of dyadic operators. 


DYADIC OPERATOR APPLIED TO ARGUMENTS 
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ОҒ THE APL INTERPRETER 


Interpretation of Dyadic Operators 


Any routine designed for the interpre- 
tation of dyadic operators must, in contrast 
to monadic operators, be able to handle a 
myriad of possibilities. Not only are there 
the special cases of inner and outer products, 
but iota, reshape and concatenate operators 
must be specially handled. Furthermore, 
the nonspecial cases may have scalar argu- 
ments, nonscalar arguments of the same 
size and shape, or a scalar argument and a 
nonscalar argument. Each case requires 
some extra processing. 


Figure 35 begins the description of 
dyadic operator interpretation. Two pointers 
are popped from stack SVAL. OPG points 
to the right argument of the dyadic operator 
and OPD points to the left argument. Next, 
the various processing method requirements 
are determined as described above. Inner 
and outer product interpreters as well as 
IOTA and CATENATE interpreters were 
not implemented in this version of the APL 
interpreter and will not be described here. 
The special processing then continues at one 
of the following blocks: RESHAPE, SCAL, 
SAMERANK and DIFRANK. 


FIGURE 38 


Z POINTS TO ARRAY 
X POINTS TO SCALAR 


DYADIC OPERATOR APPLIED TO ARGUMENTS 
WITH NON CONFORMABLE RANGES 


Z POINTS TO ARRAY 


X POINTS TO SCALAR 


Calculating a Numerical Dyadic Result 


Before proceeding further, look briefly 
at figure 36. Whenever a numerical dyadic 
Figure 36: Computation of result is needed, this subroutine is invoked. 
a numerical dyadic result. This saves the redundant coding which 
would result if the various special dyadic 
handlers each calculated their own results. 
OYAD-COMP Instead, the special handlers need only set 
up the required SFLOAT and VALUE 
arguments for processing by this subroutine. 
The result is a smaller, simpler and better 
structured program. 


зе ADDITION SFLOAT« VALUE + SFLOAT 
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6800 REFERENCE GUIDE 


FOR PROFESSIONAL AND HOBBYIST 

The TOOL you have been waiting for. A 6800 Reference Data Guide (similar to the IBM green card) 
containing just about every piece of pertinent information that you are currently spending valuable 
time searching for. The guide saves TIME, EFFORT and WORK SPACE when programming, debug- 
ging and utilizing the 6800 system. 

Included are INSTRUCTIONS, SPECIAL OPERATIONS, HEXADECIMAL /DECIMAL CONVERSION 
TABLES, code translation tables for MACHINE CODES/MNEMONICS/ASCII /HOLLERITH/BI- 
NARY, 6800 MPU, 6820 PIA, 6850 ACIA and almost everything else that will increase your pro- 
ductivity. TRY IT, YOU'LL LOVE IT. 

Send $4.95 plus 35€ shipping and handling to: 
MICRO AIDS, P.O. Box 1672, St. Louis, Missouri 63011 
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п ANY NUMBER OF FILES MAY ВЕ OPEN (IN USE) AT ONE TIME 
m THE NUMBER OF FILES AND SIZE OF FILES IS LIMITED ONLY BY THE SIZE OF THE DISC 
m MERGING FILES REQUIRES NO EXTRA DISC SPACE 


ш NO WAITING FOR THE DISC TO КЕ-РАСК 


ш LONGER DISC LIFE — MORE EVEN DISC WEAR 


Our Basic Floppy Disc System (BFD-68) must, in all mod- 
esty be called superb. It comes completely assembled with a 
disc controller that is plug compatible with the SWTPC 6800. 
In fact all our products use the 6800 standard SS-50 (Smoke 
Signal 50) bus used by SWTPC. The cabinet and power supply 
are capable of handling up to 3 Shugart Mini-Floppy Drives. 
One drive is included in the price of the BFD-68 and others 
may be added easily at any time. Or you may save money by 
ordering the dual-drive BFD-68-2 or triple drive BFD-68-3 (pic- 
tured). Price: BFD-68 $795, BFD-68-2 $1139, BFD-68-3 $1479, 
SA-400 Drive $360. 


The BFD-68 includes our Disc Operating System Software. 
Our software provides for a soft-sectored disc format consist- 
ing of 128 bytes per sector, 18 sectors per track and 35 tracks 
per disc. The software provides direct commands to name and 
rename files, transfer memory to disc and disc to memory and 
to automatically jump to the starting location of any program 
foaded from disc to memory. The direct command names are: 
RUN, GET, GETHEX, CLOSE, SAVE, DELETE, APPEND, RE- 
NAME, COPY, LIST, FIND, LINK and PRINT. in addition, the 
Disc File Management subroutines are available to create files 
under your program control. 

А bootstrap PROM is included on the controller board to ini- 
tiate the Disc Operating System which loads into a 4K memory 
board located at 7000 or optionally at DOOO. Thus, you can be 
up and running from a cold start in just a few seconds. 


SUPER SOFTWARE 

Free patches are provided for SWTPC BASIC version 2.0 and 
Co-Resident Editor/Assembler. These patches allow the SAVE 
and LOAD commands to work with the disc or the cassette at 
your option. 

SUPER EDITOR: Smoke Signal Broadcasting now has its 
own editor. It is a content oriented editor with string search 
and block move capability. Changes may be made by referring 
either to line number or string content or a combination of 
references. Naturally, it is designed for file transfer to and from 
the BFD-68. Price: SE-1 $29 on diskette or cassette. 

ALL OUR PRODUCTS EXCEPT THE PS-1 ARE COMPLETELY ASSEMBLED. 


SUPER ASSEMBLER: Inputs source code from file on the 
BFD-68 disc system and outputs object code to disc file. As- 
sembly listings include alphabetized and tabulated symbol table. 
Price: SA-1 $29 on diskette or cassette. 

Complete source listing included for both editor and assem- 
bler. Order both for $53 and save $5. 

SMARTBUG — A CURE FOR MIKBUGITIS: A super smart 
Motorola-Mikbug replacement that preserves almost all Mik- 
bug entry locations so your present programs will run without 
modification. Uses ACIA instead of PIA and includes many 
additional features including a software single-step trace com- 
mand. A SMARTBUG listing is included and object code is 
provided on a 2708 free with each P-38 series board pur- 
chased. Source listing available separately for $19.50. 

NEED A FULL SIZE FLOPPY? Our P-38-FF is a plug-in inter- 
face card to the ICOM Frugal FloppyTM. It includes all the fea- 
tures of the P-38-I plus опе 2708 EPROM containing the ICOM 
bootstrap software. Just plug the P-38-FF into your SWTPC 
6800 and your ICOM into the P-38-FF and you're ready to 
use the Frugal Floppy and ICOM's 6800 software package. 
Price $299. 

Our P-38 is an 8K EPROM board containing room for 8 
2708's. Or, you may use it to hold up to 7 2708's plus your 
Motorola Mikbug or Minibug Il ROM. The P-38 addressing is 
switch selectable to any 8K location. Price $179. 

The Р-38-1 contains all the features of the P-38 plus an inter- 
face to the Oliver Paper Tape Reader and our EPROM Pro- 
grammer. Price $229. 

The PS-1 Power Supply Kit provides plus and minus 16 volts 
required for the P-38 series boards. Also, it allows a wiring 
modification to be made to the 8 volt supply that will increase 
its output by one volt. Price $24.95. 

Our M-16-A is a 16K single power supply STATIC RAM mem- 
ory system. The M-16-A is fully buffered and requires only half 
the power of a similar size system using low-power 2102's. 
With the M-16-A, you can expand your system to 48K and still 
have room left for one of our EPROM boards. The M-16-A is 
Switch selectable to any 4K starting address and hardware write 
protect is included. Quick delivery. Price. $529. 


BANKAMERICARD, VISA AND MASTER CHARGE WELCOME. 


Қ STING 


P.O. Box 2017, Hollywood, CA 90028 е (213) 462-5652 
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Special Cases for 
Dyadic Operator Arguments 
When both arguments of the dyadic oper- ECC. 
ator are scalars, processing is simple (see 
figure 37). Similarly, for nonscalar argu- 
ments with the same size and shape, the 
scalar process is more or less applied itera- MAKE COPY OF ONE OF THE 
tively (see figure 38). Where only one argu- ARRAYS 
ment is a scalar, interpretation is a hybrid 
of figures 37 and 38. This is shown in 
figure 39. Here the scalar value is applied 
iteratively to the vector or array. 


Figure 37: Dyadic inter- 
pretation for the case in 
which both arguments are 
scalars. 


VALUE + D(Z *D(2) - Y) 
SFLOAT + D(DA*D(DA)- Y) 


DYAD.COMP 


D(DA *D(DA) - Y) SFLOAT 
Үү ү+| 


DipA)« 3 
ООА +1 0 SFLOAT=RIGHT ARG VALUE 
0А DA+2 VALUE * LEFT ARG VALUE 
SFLOAT* D(OPG«2] 
VALUE  D(OPD+ 2) 


DYAD_ COMP 


COMPUTE RESULT 


ФАУ Б SVAL(SV]« DA Figure 38: Dyadic inter- 
D t DA DA +0(0А) pretation for the case іп 
which both arguments are 

nonscalar but of the same 


shape and size. 


ALPHA Z-80 $ 495 


ASSEMBLED 


12 SLOT MOTHER BOARD 

12 CONNECTORS (S-100 BUS) 

17 AMP POWER SUPPLY 

HEAVY DUTY CABINET WITH FAN 

Z-80 CPU BOARD: All Sockets Included, Gold Con- 


tact Fingers, High Quality Glass Epoxy PC Board, 
Double-Sided, Plated Through Holes, Requires Only 
* 8 VDC / 800 MA. 

NOTE: 22 SLOTS/30 AMP POWER SUPPLY - $595. 


ADS also selis IMSAI and NORTH STAR Assembled at Kit Prices + LEAR 
SIEGLER ADM 3A Assembled at $888.00. TERMS: Cash with Order. 
Prices include Freight. (М.С. Residents add 4% Sales Tax.) 


ADS ALPHA DIGITAL SYSTEMS 


Data Acquisition, Computation and Control 


°з Py ROUTE 4 BOX 171A 
BOONE, NORTH CAROLINA 28607 
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Fun and Games 


Figure 39: Dyadic inter- 

pretation for the case in from BITS 
which only one argument 

is a scalar. 


MAKE А COPY OF THE ARRAY 


AUX NOW POINTS TO LAST ELEMENT 
IN. ARRAY 


101 BASIC Computer Games by 
David Ahl. A treasure store of games and 
simulations, 101 all written in BASIC. It 
contains both a complete listing and a 
sample run, along with a descriptive 
write-up. 256 pages, $7.50. 


Y «^ Y*D(YI) COMPUTE NO. OF ELEMENTS 
ү! + YE ed IN ARRAY 


4 
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WHAT TO DO 
AFTER YOU НТ 
RETURN 


or 


P.C.C.'s First Book of 
Computer Games 


VALUE Ф DIAUX) 
SFLOAT + біхғ2) 


VALUE « 0(Х+2) 
SFLOAT Ф O(AUX) 


What to Do After You Hit Return 
or PCC’s First Book of Computer 
Games. This is PCC's first book of 
computer games, a compendium which 
includes descriptions of numerous 
games, and listings of 37 selected BASIC 
games. New second edition, $8. 


DYAD_. COMP 
COMPUTE RESULT 


D(AUX) + SFLOAT 
AUX е AUX-1 
Yl Үізі 

BITS Ine 
YES 70 Main St 
о Peterborough NH 03458 
NO 
For ease in ordering, use the coupons on 


SVAL (SV) + DA pages 175 and 176, writing in the 
DA + DA*DIZI name(s) of the book(s) you want. 


Please note that processing may exceed 
30 days in unusual cases. 
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Figure 40: Dyadic inter- 
----- - pretation of the reshape 
died — — - operator. 


LEFT ARGUMENT FOR RESHAPE OPERATOR 
NOT А VECTOR 


COMPUTE NUMBER OF ELEMENTS IN RESULT 
NOTE: PROBABLY GO NOT WANT TO MULTIPLY 
IF D(OPD*2* 7) IS ZERO. 


SIBIN + SIBIN+DIOPD+2+ 2 } 
2 + 1+1 


Interpreting the Dyadic Reshape Operator 


p ci p 1 
Mer SDIOPD*2) 1 
-- ке — мз а ES 


The last dyadic interpreter described is 
shown in figure 40. This process interprets 
the dyadic reshape operator, but the general 


NO : : 
methodology used is of more importance. 
DIAUX) ж SIBIN „рор 192 BUILD LENGTH OF RESULT By examining how the various pointers 
AUX ж духе 2 BUILE PANKIOF"RESULT are manipulated in this subroutine, as 

+ 


well as the previously described subrou- 

tines, the reader should be able to design 

any other dyadic subroutine. The procedure, 
cunt BIEREOMEN TRIES as with most numerical processors, is to first 
check the legality of the arguments. Fol- 
lowing this, the descriptor of the result is 
built. Finally the value elements of the 
result are computed and a pointer to the 
result is stacked in SVAL and index DA is 
updated. 


жәе — ыы — — a 
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SVAL(SVI + DA 
DA = AUX 
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Conclusion 


Anyone who has worked with powerful 
high ievel interpreters knows that it is no 
mean task to describe them in so short a 
series of articles as this. Nevertheless there 
should be enough information here to allow 
the building of a powerful APL interpreter. 
Admittedly, there is room for improvement 


SIBIN** SIBIN-X 


in some areas of design and implementation. 
Using the experience | gained from my first 
implementation, | have incorporated many 
desirable features into several micropro- 
cessor implementations which are currently 
being designed. 

Anyone designing an APL interpreter 
based upon this series of articles and 
encountering problems should first consult 
Mr Robinet's article, "Architectural Design 
of a Directly-Executed APL Processor” 
(National Technical Information Service, 
US Dept of Commerce, 5285 Port Royal Rd, 
Springfield VA 22161), and, failing resolu- 
tion, should contact me. Finally, although | 
have attempted to verify the accuracy of all 
tables, charts and methods used herein, it is 
still possible that errors or omissions remain. 

During the time that these articles have 
been prepared, | have been actively working 
on an 6800-based APL interpreter. This 
work has led to changes and improvements 
to the flowcharts. Readers who would like 
to have the latest information are welcome 
to send a stamped, self-addressed envelope 
to Mike Wimble, 6026 Underwood Av SW, 
Cedar Rapids |A 52404.m 
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BUILDING YOUR OWN 
COMPUTER? 


WHY NOT DO IT THE OBJECTIVE DESIGN WAY? 


STARTER SET INCLUDES FRONT AND REAR PANELS OF ANODIZED 
ALUMINUM PRE-PUNCHED AND DRILLED FOR MAXIMUM DESIGN 
VERSATILITY. COMPLETE PLANS AND SPECIFICATIONS INCLUDE IN- 
FORMATION ON NECESSARY PARTS AND SUPPLIERS, IDEAS FOR 
CUSTOMIZING, AND DETAILED INSTRUCTIONS FOR BUILDING А 12 OR 
22 SLOT 5-100 CARDFRAME AND POWER SUPPLY 


* AN INTERESTING AND INEXPENSIVE WAY TO GET INTO PERSONAL | 
COMPUTING! 


* AGREAT SCIENCE FAIR PROJECT! 
* IDEAL FOR SCHOOLS AND UNIVERSITIES! 


ASK ABOUT OUR INTELLIGENT FRONT PANEL OPTION 


ORDER THE CRATE KIT FOR ONLY: 


$39.95 


PLUS SHIPPING: U.S.— $3.00 CANADA— $4.00 FOREIGN— $10.00 
ALL ITEMS SHIPPED AIR FREIGHT OR UPS BLUE LABEL 
SEND CHECK OR MONEY ORDER TO: 


OBJECTIVE DESIGN, INC. 
P.O. BOX 20325 TALLAHASSEE, FL 32304 
FLORIDA RESIDENTS ADD 4% STATE SALES TAX. 


Circle 384 on inquiry card. 


PROM: Space for 2K bytes, 1702A. Store 


bootstrap loaders and monitors. 


RAM: 1K bytes, 2102LIPC, 450 ns, 


low 


power. NO NEED TO RELOCATE STACK 


WHEN ADDING MEMORY. 


CIRCUITRY: Replaces memory write logic 


on ALTAIRTM and Imsai frontpanels. 


REGULATORS: Two regulators. No need for 


regulated power supply. 


JUMP-ON-RESET: PROM program execu- 
tlon starts at any location in memory without 
interfering with programs in any other por- 


tion of memory. 


$-100 BUS; +8 and -16 УОС; Р/С BOARD 
SOLDER MASKED BOTH SIDES WITH 
PLATED THROUGH HOLES; ALL SOCKETS 


INCLUDED. 


OPTIONAL FIRMWARE: 512 byte monitor 
for use with Tarbell tape interface on 2, 


1702A PROMs. 

PROM/RAM KIT WITHOUT PROMS 
+ OPTION A- SIORev.10r3P t S 
+ OPTION B - 2 SiO (MITS) 

+ OPTION C - SIO 2 (IMSAI) 


+ OPTION D - Poly Video interface 
(Includes Video Driver) 


California residents please add 6% tax. 


$ 89 
$129 
$129 
$129 
$159 


IMMEDIATE DELIVERY FROM FACTORY 


OR YOUR LOCAL COMPUTER STORE 


СОЗ GRAPHIC inC. 


717 LAKEFIELD ROAD. SUITE F = WESTLAKE VILLAGE, СА 91361 • (805) 497-0733 


VECO? СЗАРЫС 


Circle 385 on inquiry card. 
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Photo 7: This is the video 
display at the start of a 
Space War game. The two 
spaceships are in their nor- 
та! starting positions and 
accelerating slowly towards 
the sun. The sun image is 
14 units across and cen- 
tered on the screen, but its 
gravitational field per- 
meates all of space in its 
vicinity (table 4). 


How to Implement Space War 


Dave Kruglinski 
3256 Portage Bay PI E 
Seattle WA 98102 


You say you'd love to go and play 
"Pong," “Tank” or "Shoot “ет” down at 
the corner tavern but they won't let you in 
because you're not old enough? Or maybe 
you learned to play Space War back in 
college on a turbocharged PDP 911/S mega- 
computer and you don't think your poor 
microcomputer could keep up? Or perhaps 
you hate BASIC but can't think of a good 
reason to mess with 50 pages of assembly 
language. Even if you don't fit into any of 
the above categories, merely reading this 
article will sufficiently disturb your mental 
equilibrium to start you on your way to 
being a Space War freak, making all other 
problems fade into insignificance. 

Yes, it's true, despite what false impres- 
sions you may have held. You can play 
Space War on your micro: real Space War 
with gravity and torpedoes and thrust and 
explosions and hyperspace, all right there 
in front of your eyes on the screen. No 
message slowly banging out on the Teletype 
"THE KLINGONS ARE APPROACHING," 
but your own spaceship orbiting the sun, 
able to change direction, accelerate and fire 
at the enemy. There's even a score to keep 
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track of how many times you've been hit. 
"Hold it!" you say, after pouring over the 
listings. “This doesn't conform to ANS] 74 
Space War Standards. Alpha Centauri isn't 
at coordinates 137, 245 like it's supposed to 
be." Relax, just change the program ta suit 
your taste. 

It should be apparent by now that you 
need more than just a "naked micro" to do 
the job, but what you do need is not too 
unreasonable. Table 1 lists the equipment | 
found necessary to implement a quite 
realistic Space War game which is the subject 
of this article. 

If you don't like the part about using an 
oscilloscope with its small screen, don't 
knock it if you haven't tried it. You just 
have to sit close. Besides, you can move 
up to a bigger display later. А vector graph- 
ics system would be an improvement, allow- 
ing more odds and ends on the screen before 
flicker sets in. The ideal, however, is a raster 
scan [V monitor system with resolution 
Close to 256 by 256; anything less is just too 
coarse, Thomas R Buschbach's article in 
the November 1976 BYTE /"Add This 
Graphics Display to Your System, ” page 32] 


Photo 2: Here the larger 
of the two ships is accelera- 
ting towards the lower 
right of the screen. This 
information fs relayed 
visually by the trail that is 
seen in back of the space- 
ship. The small dot which 
is positioned at roughly 
equal distances from both 
ships is a torpedo which 
has just been fired by the 
smuller spaceship. 


(or Using Your Oscilloscope as a Telescope) 


should be helpful here. Bear in mind that if 
you go the refresh memory raster scan route 
you will have to think about erasing things, 
not a problem with the analog refresh 
approach. 

Meanwhile, back to the software. To start 
with, BASIC is out because it's far too slow. 
What's in is 5.5 K bytes of programs and 
tables, all in assembly language. "What's the 


TACTICAL MATERIEL NEEDED 


е Ап 8080 type microcomputer with 
8K of memory and a way to load рго- 
grams. An Altair 8800 or equivalent will 
do fine. An assembler and text editor will be 
necessary if you want to modify the pro- 
gram conveniently. 

е A general purpose DC oscilloscope 
with X input. Bandwidth isn't too impor- 
tant, but it must be DC, The bigger the 
screen the better. You can get one surplus 
for about $100, and they're handy for 
other things, too. А raster scan continuously 
refreshed. point display can also be used 
with appropriate modifications of graphic 
generation and object motion routines. 

е А 2 channel digital to analog con- 


secret?" you say, ‘‘Why has Space War only 
been seen on expensive systems up to now?” 
The answer is a special added ingredient 
called TLU. TLU stands for Table LookUp 
and eliminates the need for all multiplica- 
lions and divisions, making your program 
run ten limes faster. Together with simple 
difference equations you can use table 
lookups to generate gravity for pretty 


vertor, This device converts two bytes of 
digital data to two analog signals with a 
resolution of 1/256 (3.9x10—92). It is the 
interface between the microcomputer and 
the oscilloscope, capable of displaying dots 
at any of 85538 locations on the screen in 
a 256 by 256 grid. The circuit is quite 
straightforward. The "Beer Budget Graphics 
Interface" described in November 1976 
BYTE, page 26, will do fine. You could 
even skip the second latch on the Y strobe. 

* Two or more hand held boxes, each 
with four push buttons. The two boxes 
together took like one memory byte or 
input port and are read by the program to 
determine what the player wants to do. 

€ Software functioning as described in 
this article. 
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Table 1: Basic facilities 
needed to implement Space 
War on a microprocessor. 


Photo 3: The ішдег of the two spaceships has been hit and destroyed. It had 
fired a torpedo just before it was hit. 


respectable orbits for your spaceships and 
torpedoes. Another thing, after subtracting 
2 K for the gravity table you have 3.5 K of 
program to manage. This translates to 55 
pages ОҒ assembly listing with macros 
expanded (more on macros later). To do 
this and not go crazy you һауе to һаус а 


CPU INPUT PORT 


system, a way to organize the code into 
modules for ease of understanding, modi- 
fication and debugging. But first some 
preliminaries. 


The Game of Space War 


As the game starts you will see a sun in 
the center of the screen, two scores of zero 
at the bottom, and two spaceships al oppo- 
site corners. You and your opponent cach 
have a ship. Each ship is uniquely identifiable 
and is moving slowly towards the sun. Photo 
1 shows the screen at the beginning of the 
game as | implemented it. 

Each player has a hand held box as shown 
schematically in figure 1. The functions of 
the buttons are as follows: 


CCW: The player's ship rotates counter- 
clockwise as long as this button is held down. 
Rotation increments are 45? and the rate is 
about one rotation every 5 seconds. 

CW: Same as a CCW except rotation is 
clockwise. 

FIRE: A torpedo is fired from the 
player's ship when this button is depressed. 
The torpedo always originates from the 
front of the spaceship and travels in the 
same direction the ship is pointing. [ts 
initial velocity is constant relative to the 
ship's. Each ship at any one time has only 
onc active torpedo at its disposal and thus 
can't fire a second until the first has hit a 
spaceship, hit the sun, hit the screen есіне, or 
timed out. 


PULLUP RESISTORS 
MAY BE OMITTED 
DEPENDING ON INPUT 
PORT USED 


Figure 1: The player control boxes consist of eight switches, four per player, which define data for one input port to the miero- 
processor. The pullup resistors boxed by a dashed line may be omitted, depending on details of your input port. 
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ACC: Acceleration is applied to the 
player's ship as long as this button is held 
down. The acceleration is applied in the 
same direction the ship is pointed and is 
indicated visually by an exhaust trail at the 
rear of the ship. 

The object of the game is to get your 
spaceship into a stable orbit around the sun 
and then shoot down the enemy, Y ou have 
to, of course, watch out for the enemy 
shooting you down; and you have to be care- 
ful not to fall into the sun, If either of these 
two calamities should befall you, your ship 
will explode, your score will be incremented, 
paints count against you, and a new space- 
ship will be delivered to the starting position. 

You have a rather interesting option 
when the going gets tough. You can enter 
hyperspace by holding down both the CCW 
and CW buttons at the same time. Your ship 
disappears, then reappears at some random 
position with a random velocity. This hap- 
pens not without risk; however, there is a 
definite probability, increasing as the game 
progresses, that your ship will explode when 
it comes back. 

À word about orbits: both spaceships and 
lorpedoes conform to Kepler's laws, travel- 
ing in elliptical orbits around the central sun, 
with revolution periods averaging about 15 
seconds. іп general, the further away from 
the sun the ship is, the slower it moves. 
Thus, if a ship is in a long elliptical orbit the 
effect will be a little like "crack the whip": 
the ship zips quickly around the back of the 
sun, then drifts slowly out into space, then 
back again. Torpedoes, usually moving faster 
than spaceships, are less affected by gravity 
and usually escape to the edge of the screen 
where they disappear. If they get close to 
the sun their trajectorics may be bent as 
much as 90°. Due to limitations of the 
numerical method, the ships and torpedoes 
may not come closer than seven units 
(screen is 256 units wide) to the center of 
the screen. Thus the sun's radius is defined 
to be seven units and anything coming that 
close is destroyed. А spaceship which starts 
anywhere on the screcn with zero velocity 
will move radially inward to the sun and be 
zapped, 

Photos 1 10 5 show some scenes from a 
typical Space War game. Some are snapshots 
and two are time exposures showing the 
motion of spaceships and torpedoes, 


Software — General 


Many of the techniques discussed here 
apply not only to Space War but also to 
other video games, display systems and real 
time applications. The only assumption 
made is that you know what an assembler 


Photo 4: A time exposure showing the two ships in orbit and a near miss of 
а torpedo. The inner spaceship fired ut the outer orbiting spaceship. Notice 
how the gravity effects of the sun curve the orbits of ships and torpedo. 


Photo 5: A very iong інте exposure showing the maneuvering of the two 
spaceships. Notice that Kepler 5 laws of motion are being followed, and the 
spaceship that is closer {о the sun is orbiting faster than the spaceship that 
is farther away, since it! has only traveled a portion of one revolution while 
ihe inner ship has completely circled the sun, These gravity effects encourage 
real time tactics and use of strategy in playing ihe game. 
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DISPLAY 
PROCESSOR 


EXECUTIVE 


----------|------------- 
| SPACE WAR | 
| APPLICATIONS | 
| DISPATCH MODULE | 
| TABLE | 
| | 

| 
| | 
| =] | 
| —| | 
| | 
| PROGRAMS РЗ АУ | 
| 
| | | 
| | 
| | 
| 0-9 | 
| | 
| | 
lL Ll -A 4 


ACCELERATE RANDOM 


SYSTEM FUNCTIONS MODULE 


GRAVITY 
TABLE 


Figure 2: Block diagram of the software for Space War. The rectangles 
represent programs and the squares represent data. This general type of setup 
сап be used in many other games besides Space War. 


does and can read 8080 assembly language. 

Since relocatable assemblers and loaders 
aren't. generally available for microcom- 
puters yet, chances are you will have to 
make the most out of the absolute variety. 
It is very useful to avoid having the entire 
4 K of program in one source module. By 
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breaking the code up tnto modules you 
generally need only to edit and assemble a 
portion of the entire program to make a 
correction or enhancement. Linkage be- 
tween modules is made through a few fixed 
locations in low memory (0 to 80 hexa- 
decimal). There are two categories 
of modules: system and application. System 
modules exist to support a variety of ap- 
plication modules. The application module 
in this case is the Space War video game. The 
systems modules needed here include: 
graphics display processor, interrupt 
handlers and real time executive, system 
functions. The applications module is a 
collection of programs and data related 
specifically to the game. Let's look at each 
of these modules in detail, while referring to 
the block diagram in figure 2. 


Display Processor 


[n order to have a video game you have to 
be able to put pictures on the screen. Still 
pictures are a good place to start; it's easy to 
make parts of them move later. With the 
digital to analog converter and XY oscillo- 
scope hardware configuration of the "Beer 
Budget Graphics Interface" / by Peter Nelson, 
in November 1976 BYTE, page 26], it 
is necessary to paint the picture one dot at a 
time and also to continuously refresh any 
image put on the screen a minimum of 
20 times a second. This suggests a loop con- 
sisting of a sequence of dot producing in- 
structions executed over and over again. 11 
would be very cumbersome, though, to have 
to write a new assembly language program 
every time you want a new picture. What 
about a single program which cycles through 
а table of XY coordinates? This is better, 
except it takes a lot of dots to draw a line 
or spaceship, and it's difficult to move 
something when you have to move al! the 
dots together. А better solution is an inter- 
ргейуе "language" which you can use to 
describe pictures. А display file written in 
this language is interpreted by a special 
program called the display processor in order 
to provide the proper sequence of XY 
coordinates to paint the picture. 

Understanding the display processor 
requires you to visualize the beam which 
defines a point on the face of the oscillo- 
scope at position X,Y. A dot can be dis- 
played at the beam position or at points 
relative to the beam position. This is very 
useful because you can define a spaceship, 
for instance, as a series of dots relative to 
the beam coordinates. To move the space- 
ship you merely move the starting beam 
position. Rather than define a series of 
dots individually, why not specify a vector 


or row of dots? This can be done neatly іп 
one byte where you specify both the length 
and direction. of the vector. Let's say that 
you have defined your spaceship, but that 
you want to display it more than once on 
the screen. Just as in any other computer 
program you use a subroutine. Тһе sub- 
routine in this case contains a series of 
relative vector commands and is called from 
several places in the display program, just 


graphics language by studying the nine 
commands shown in figure 3. Figure 3 also 
shows the layouts of the graphics com- 
mands. In my assembler the mnemonics 
along with the arguments are put right into 
a program and the assembler produces 
the object code by means of macros. (A 
macro is а way of telling the assembler to 
substitute a group of instructions for a 
given symbol.) All the macros are defined 


after beam positioning commands. 
You can pick up the details of the 


at the start of the program with dummy 
arguments. The real arguments are sub- 


Hexadecimal Assembler 
Op Code Layout Macro Form Meaning 
00 00000000 MBEAM x,y The beam is moved from its previous position to the 
new coordinates х,у where x and y are between © 
and 255. This command does not cause a dot to be 
displayed, but is used as a setup for following 
commands. 
02 00000010 MDISP x,y Same as MBEAM except a dot is displayed at x,y. 
04 00000100 LVEC x,y A "long vector" is drawn from the previous beam 
position to the new coordinates x,y. The new beam 
06 SVEC The relative vector is called the short vector to dis- 
SV length, drctn tinguish it from the absolute long vector. The list is 
SVF length, drctn а sequence of length and direction pairs where the 
SVE length, dretn length is О to 7 dots and the direction is specified by 
SVEF length, drctn a number from О to 7 where О is straight up, 1 is 45° 
E = escape in a counterclockwise direction, 2 is 90° counter- 
O/F = beam on/off clockwise, etc. 
08 PARAM s,o This command alters the effect of all following 
SVEC commands until the next PARAM staternent. 
It is possible to change both scale ls) and orientation 
(о) of all following short vectors, If scale is set to 1, 
for example, all short vectors would be twice as long 
as they would have been if scale were О, If orienta- 
tion is set to 2 instead of 0, all short vectors appear 
rotated 90° clockwise. Thus a figure drawn entirely 
in short vectors can be enlarged and rotated by 
changing one command. 
0А 00001010 JUMP addr Interpreter control is transferred to the command at 
address addr. 
ac JUMPS addr Interpreter control is transferred to the command at 
address addr and the address of the command fal- 
lowing the JUMPS statement is saved. This is the 
graphics subroutine call. 
OE 00001 110 RETS Return from the subroutine entered by JUMPS 
command. Subroutines may be nested. 
10 00010000 EXEC Control is transferred to the executive so that the 


proper applications programs are executed. When 
these are finished, control is returned to the graphics 
interpreter command following the EXEC command. 


Figure 3; The nine graphic commands used by the display processor showing the op code, related mnemonic, memory alloca- 


tion, and meaning for each command, These instructions and related programs can be used to implement a wide variety of 
animated video applications, 
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Éntry Byte Data Functon 
1 D 1 look at last bit of TIME only 
1 0 execute on even TIME only 
2,3 object block 1 starting address 
4,5 ship fly program starting address 
2 0 1 look at last bit of TIME only 
1 1 execute on odd TIME only 
2,5 object block 2 starting address 
45 ship fly program starting address 


Table 2: This table design will allow the updating of the positions of two 
spaceships on alternating cycles. Byte 1 determines whether the updating 
takes place on an odd or even cycle. If it is set to zero, as in entry 1, updating 
will occur on an even cycle, If byte 1 is set to 1, as in entry 2, updating will 
occur өп an odd cycle. 


Bytes 
(Haxadacimal Offsets) Function 
0,1 X (n), present x coordinate with 16 bits, О at screen center. 
2,3 X (n—1), previous x coordinate. 
4,5 X acceleration. 
6,7 Y (n), present y coordinate, 
8,9 Y (in—1), previous y coordinate. 
A,B Y acceleration. 
с.о pointer to MBEAM instruction display file. 


Table 3: A list of object parameters which are found at the head of an object 
block and used by the object move function. These coordinates are con- 
Hnuously updated as the program progresses, 


stituted when the macro is actually used. 

Now that you can describe a picture with 
a concise list of graphics commands you 
should be able to see how easy it is to 
animate the picture. All it takes is some 
other program in the system to periodically 
change parts of the display file. For ex- 
ample, if the MBEAM command preceding 
a spaceship subroutine call is given a label 
through the assembler, then the X and Y 
coordinates can be updated, causing the ship 
to move. To destroy the ship, replace the 
spaceship subroutine address with the 
explosion subroutine address. 

See listing 1 for the display processor, 
and listing 2 for numeral subroutines 0 to 9. 


Executive Program 


The Space War program was originally 
designed to work with a real time clock 
producing 20 interrupts a second. It was 
discovered later that the update and refresh 
cycle was stable enough to make the clock 
unnecessary. This reduced the hardware 
requirements for the game. To reiterate, 
Space War runs on a 50 ms cycle. The first 
15 ms are used to update positions of space- 
ships, test buttons, compute scores, etc. The 
remaining 35 ms are used to refresh the dis- 
play, that is, process the display file from 
one EXEC command to the next. The 
executive: 
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® determines what update tasks are to 
be done. 

€ dispatches a control to these tasks. 

€ increments a variable called TIME. 


А few words on tasks and dispatching are 
in order here. The applications module 
consists of a number of independent pro- 
grams, each with a distinct function which 
is described in detail in the next section. 
When each of these programs runs, it 
references an object. For example, the ship 
fly program has to run once for ship 1 and 
again for ship 2. The combination of a pro- 
gram and a particular object is called a task. 
There are three pieces of information 
necessary to specify a task: 


€ frequency and phase at which the task 
is executed. 

Ф address of the object block containing 
all parameters relating ta a specific 
object. 

Фе starting address of the program. 


The dispatch table (table 2) in the applica- 
tions module is a list of all the tasks. Each 
task has a 6 byte entry having the format: 


byte G: Mask which is logically ANDed 
with TIME and compared with 
the value in byte 1. 

byte |; Execution time. When this 
matches the masked valuc of 
TIME the task 15 executed. 

bytes 2,3: Address of the object block 
for this task, It is passed to 
the program in register pair 
BC. 

bytes 4,5: Address of the program to be 
called by the executive. 


If, for example, you want to update the 
position of each of two spaceships on 
alternating cycles, you set up two entries 
as in table 2. 

Most of the task schedules are set up just 
once when you assemble the applications 
program. However, ft is possible to dynami- 
cally schedule one task fram another, That 
scheduled task runs "right now" if both 
the mask and time bytes are set to zero. 
It runs “n cycles from now” if the mask is 
all 1 and the time is TIME«*n. The dynami- 
cally scheduled task will, however, have 
to later deschedule itself by setting the mask 
to бала time to 1. 

Now for a few words on how programs 
interface with object blocks. Normally a 
program references a number of fixed 
memory locations using direct addressing. 
This works fine, for example, if you have 
one program flying one spaceship, For two 
spaceships you could write two programs, 
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755 598 480 
| 826 664 540 
) 864 705 581 
873 725 606 509 
862 727 616 524 448|385 332 289 252 
837 716 614 528 456|395 344 301 264 
802 695 604 525 458 400|351 309 273 
762 669 587 516 454 400|353 313 278 248 221 
| 999 999 99 719 638 566 502 396 353 314 281 252 226 
999 999 999: 599 917 675 605 542 485 389 348 313 281 253 228 

999 999 259 |999 999 973 904 834 764 696 632 572 517 466 379 342 309 279 253 229 
999 999 999 966 922 871 816 759 702 645 591 539 491 446 368 334 303 276 251 228 
917 907 888 860 825 784 740 693 645 598 552 507 465 426 366 325 296 271 248 226 
816 808 792 770 742 709 673 634 594 554 515 477 440 405 343 314 289 265 243 223 
730 724 711 693 670 644 614 582 548 514 481 448 416[385 356 329 304 280 258 238 220 
657 652 642 627 608 586 561 535 507 478 449 420[392 365 340 315 293 271 251 233 215 
594 590 582 570 556 536 515 493 469 444 420 370 347 324 302 281 262 244 226 210 
541 537 530 520 507 492 474 455 435 371 350 329 308 289 270 252 235 220 205 
494 491 485 477 466 453 368 349 330 311 293 276 259 243 228 213 200 
453 450 445 438 429 418 345 328 311 295 279 263 248 234 220 206[194 182 171 160 150 141 132 124 116 110 103 97 
404Г396 387 376 364 351 338 324 309 295 280 265 251 238 224 212 200|188 177 166 156 147 139 130 123 115 109 102 96 
367 359 350 340 328 317 304 291 278 265 253 240 227 216 204[193 182 172 162 153 144 136 128 121 114 108 101 96 
356 354 351 347 341 334 326 317 307 297 286 275 263 252 240 229 218 207[196 186 176 167 158 149 141 133 126 119 113 106 100 95 
330 329 327 323 318 312 305 297 288 279 270 260 249 239 229 219 208[198 189 179 170 162 153 145 138 130 123 117 111 105 99 94 
308 307 304 301 297 291 285 278 271 263 254 245 237 227 218 209 200|190 182 173 165 157 149 141 134 127 121 115 109 103 98 93 
287 286 284 281 278 273 268 262 255 248 240 232 224 216 208[199 191 183 175 167 159 152 144 137 131 124 118 113 107 102 97 92 
269 268 266 264 260 256 251 246 240 234 227 220 213 206[198 190 183 175 168 161 154 147 140 134 127 121 116 110 105 100 95 90 
252 251 250 247 244 241 237 232 227 221 215 209 202[196 189 182 175 168 161 155 148 142 136 130 124 118 113 108 103 98 93 89 


268 225|191 163 140 122 
309 261 223|191 165 144 
342 292 250 216|187 163 
368 315 272 236 


but this would be a pain in the asteroid. cations programs. These include object 
How about grouping al! the variables to- move, acceleration look up, random number 


gether and defining a data layout common 
to all spaceships? The data includes co- 
ordinates, the address of the MBEAM 
instruction in the display file, orientation 
and about a million flag bits fa bit of 
hyperbole ...]. The program knows which 
object block it's working with because it 
started out with the block start address in an 
index register, іп this case the BC register 
pair of the 8080. All memory references 
then go through this index register. Don't let 
the fact that the 8080 microprocessor 
doesn’t have real index registers bother you; 
you simply use assembler macros Lo invent 
your own indexed instructions as follows: 


LOADX reg,offset: Loads data from object 
block relative location "offset" into 
register "reg." 

STORX reg,offsel: As above but stores. 

LDBLX offset: Loads data from object 
block relative locations “offset” and 
"offset" + 1 into registers L and H 
respectively. 

SDBLX offset: As above but stores. 


Listing 3 shows the executive program 
and interrupt handlers. 


System Functions 


System functions are general purpose 
subroutines common ta à number of appli- 
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and a system са! program which links with 
calling programs. To call one of the func- 
tions you invoke the macro SCALL n 
where n is O for move, 1 for acceleration 
and 2 for random number routine. This 
macro generates the code RST 7, DB n 
causing transfer of control through memory 
location 38 hexadecimal. 

Looking at the first function, object 
move, you find a function fundamental 
to all video games. The function depends 
on a fixed layout of object coordinales al 
the head of the object block as shown in 
table 3. Calling object move updates these 
coordinates according to the following 
formulas: 


X(n*1) = X(n) + X(n) — X(n—1) + Хасс 
X(n 1)- X(n) 
Х(п) »X(n*i) 


The same equations are used for Y. 

Тһе XY coordinates of the MBEAM 
command are updated with the new higher 
order values of X(n) and Y(n). It is im- 
poriant to note that the X and Y bytes in 
ihe MBEAM command are referenced. to 
the lower left of the screen, but the 2 byte 
coordinates carried in the object block are 
referenced to the screen center. 

These equations of motion represent 
what the math jocks call second order dit- 


ference equations. Мое the absence of 
multiplications апа divisions. You сап 
consider the difference between X(n) and 
Х(п-І) to represent the X velocity of the 
object, and the corresponding Y difference 
to be the Y velocity. If you set both ac- 
celerations to zero and initialize the other 
coordinates appropriately, your object 
moves іп а straight line with a constant 
velocity. If Y acceleration is а negative 
constant, ihe object falls іп a parabolic 
trajectory like a thrown stone. 

The object move function is sufficient 
for most video games, but not for Space 
War. For orbiting objects the accelerations 
are neither zero nor constant. Each point 
on the screen has unique values of X and Y 
acceleration, The acceleration lookup func- 
tion finds these values for you, using the 
Хіп) and Y(n) coordinates, so that when 
you alternately call it and the object move 
function, vour spaceship or torpedo zips 
neatly around its orbit. 

First generation Space War systems would 
calculate the accelerations each time they 
moved their objects according to the fol- 
lowing formulas: 


Хасс = cX/R3 and Yace = cY/R2 


where c is a constant and R = „(X2 + Y3). 


This requires a total of five multiplications, 
two divisions and one square root extrac- 
tion far each update, clearly impossible 
for most of today's microprocessors. 

Acceleration lookup, the heart of the 
Space War system, uses а 1 K by 2 byte table 
to find these accelerations, taking advantage 
of symmetry. 

The third function, random number, 
relurns an 8 bit pseudorandom number іп 
the accumulator. This number is derived 
from a common shift register feedback 
scheme and has a repetition period of 255. 

Listings of all system functions are shown 
in listing 4. 


Gravity Table 


Table 4 shows the I K by 2 byte gravity 
table used by the acceleration lookup func- 
tion. The values were calculated. by a 
FORTRAN program running on a larger 
computer. The table entries represent the 
absolute value of X acceleration іп one 
quadrant. Y accelerations are found simply 
by transposing the indices. Because halving 
the distance fram the sun causes the ac- 
celeration to increase by a factor of 4, the 
table can be magnified to produce more ac- 
curate values closer in. By proper shifting 
of indices and output values, the same 
table can be made to cover index ranges 
0 ta 16, 16 to 32, 32 to 64 and 64 to 128. 


Thus the maximum value of 999 applies 
only inside the sun. 


Space War Applications Module 


This module, occupying about 2 K bytes 
of user program memory, specifically 
defines the game of Space War. It is com- 
posed of constants, macro definitions, 
system linkages, the dispatch table, object 
blocks and programs. It interfaces with all 
the system modules described earlier. All 
programs execute once for each related 
object unless otherwise specified. Listing 5, 
the applications module, is divided into 
several sections which are described in a 
separate box entitled "A Guide to the 
Space War Applications Module.” 


Installation of Space War in Your System 


The following steps might make it easier 
for you to get Space War up and running on 
an 8080 system: 


@ Make sure that your graphics output 
and button input work the way you think 
they do. Write short test programs if 
necessary. 

€ Modify the display processor module 
so it communicates with your particular 
graphics interface. The SHLD XYOUT 
instructions of the assembly listings are 
the ones you will want to look at carefully. 

* Modify the ship fly and rotate pro- 
grams in the applications module so that 
they read your buttons properly. 

e Modify the keyboard handler (execu- 
tive module) to accept interrupts from your 
keyboard. If you don't have keyboard 
interrupts you can periodically read your 
keyboard in the rotate program. 

е Assemble all programs and load іп 
the following order: display processor, 
executive, numerals, applications, system 
functions and gravity table. 

e Temporarily eliminate the EXEC com- 
mand in the display file, then start execution 
at hexadecimal location 100. This tests the 
display Ше and the display processor 
module, the correct result being a still 
picture which should make sense. 

@ Restore the EXEC command апа 
deschedule all but the first task in the dis- 
patch table, then start at 100 again. Тһе 
system should remain in the still picture 
mode because not enough tasks have been 
enabled to support object motion. 

€ Enable tasks onc at a time, thereby 
testing each. If the program bombs you will 
know exactly where to look. 

€ Fasten securely all loose objects in 
your computer room in anticipation. of 
the large unruly crowds which will soon 
gather. 
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Listings 1-5 for Space War 
follow, concluding on page 
111. 


A GUIDE TO THE SPACEWAR 
APPLICATIONS MODULE 


Conclusion 


With Space War you will have come a 
step closer to making your computer The 
Ultimate Toy. In the process you will have 
learned some software fundamentals which 


Important Constants 


АП constants used in fine tuning the 
game are defined in this first section. These 
include the loading address, collision radii 
of the sun and torpedoes, acceleration con- 
stants and time-out values. 


Macro Definitions 


All macro definitions used іп the module 
appear jn this section. These include the 
graphics command macros and the load and 
store indexed macros. 


System Linkages 


Space War references two bytes in the 
system area: TIME, as described under the 
executive routine, and NUMS, the starting 
address of the list of graphics numeral ad- 

“dresses. The system modules, in tum, 

reference three points in the Space War 
module: the start of the display file, the 
dispatch table and the keyboard decode 
program. 


Dispatch Tabie 


The layout of this table is described in 
detail under the executive routine. The 
table is preceded by one byte indicating the 
number of entries, іп this case 14. The 
ENTRY macro is used to define the entries. 


Object Blocks 


These include: ship 1, ship 2, torpedo 1, 
torpedo 2, score 1 and score 2. 


Initialization Program 


Executes: At start of game, 

Function: Zeros score. 
Schedules the ship start pro- 
gram to run immediately. 
Deschedules itself. 


Ship Start Program 


Executes: When scheduled by initializa- 
tion proaram. 
A fixed time delay after a 
ship is destroyed. 

Function: Puts spaceship subroutine cal} 
into display file. 


Sets coordinates and orienta- 


tion to starting values. 
Deschedules itself. 
Executes: Оп hyperspace return when 
ship is not set to destroy. 
Function: Puts spaceship subroutine call 
into display file. 
Clears hyperspace flag. 
Deschedules itself. 
Executes: Оп hyperspace return when 
ship 15 set to destroy. 
Function: Puts explosion subroutine call 
Into display file. 


will make you less afraid to put together 
some large systems of your own. Maybe 
you can think up some new and original 
video games which match or surpass the 
appeal of Space War. ІЛІ be watching the 
pages of BYTE for the results. 


Ship Fly Program 


Executes: Оп every clock cycle. 
Function: Updates ship coordinates and 
acceleration values. 
Adds acceleration and displays 
exhaust if the ACC button is 
held down, 
Bounces ship off screen edge if 
necessary. 
Replaces ship routine with 
explosion routine If: 
ship із too close to any 
torpedo 
ship is too close to the sun. 
Releases torpedoes which get 
close enough to destroy 
spaceship. 


Torpedo Fly Program 


Executes: Оп every clock cycle. 
Function: Updates torpedo coordinates 
and acceleration values. 
Releases torpedo if: 
torpedo hits edge of screen 
torpedo gets too close to 
the sun. 


Torpedo Fire Routine 


Executes: When scheduled by the rota- 
tion program. 

Function: Claims one torpedo belonging 
to the firing ship if it is not 
claimed. 

Substitutes MDISP for 
MBEAM instruction at torpedo 
location іп display file. 
Computes initial position and 
velocity of torpedo from 
spaceship's coordinates and 
orientation, 


Score Program 


Executes: Every 16 clock cycles. 

Function: Reads 1 byte binary coded 
decimal score value and con- 
verts it into addresses of two 
numeral subroutines which are 
inserted into display file. 


Buttons Program 


Executes: if hyperspace is entered (CCW 
and CW buttons both held 
down]. 

Function: Blanks spaceship. 

Schedules ship start program 
after a time delay. 

Indicates hyperspace destroy 
on random probability. 

Executes: lf CW button is held down. 

Function: Increments orientation value. 

Executes: If CCW button is held down. 

Function: — Decrements orientation value. 

Executes: if FIRE button js down, 


Function: 


Function 
during 

all 
executions: 


Schedules 
program, 
Includes orientation value in 
appropriate PARAM instruc- 


torpedo fire 


tion in display file. 
Releases any timed out 
torpedoes. 


Decrements counters for other 
torpedoes. 


Keyboard Decode Program 


Executes: 


Function: 


Listing 1: Th 


In response to interrupt from 
keyboard. Called from exe- 
cutive module, 

Schedules initialization pro- 
gram twice when the C key 
is hit. 


е display processor takes care 


of all the video display routines used for the 


game, 


> 
* DISPLAY PYOCES. 
р COPYALSHT 1976 


t INITIALIZATION 


509 MODULE 
D, KAUGLIASKI 


STACK EQU MU FFH STACK АЈЈА 
СІНТС Eau UFFFAH ;4TC CONTROL ADDRESS 
SSTRT EQU 1850H i START ADDRESS 
XINuTC ERU ЕРЕСЕН КЗКО INT CONTROL АШОК 
TIME EQU SFR %5Ү5ТЕМ TIME 
ТОР Еш 46H DISPLAY FILE START ADDR 
XYOUT ЕШ £FFFZH CRT OUTPUT ALDR 
ORG GSTRT 
INIT: LXI 0,2 tZERO XY CIN DE ALWAYS) 
LXE Н, ТАЗЕ 
SHLD INCPT z INIT INCREMENT POINTER 
LXI SP, STAC: INIT STACK POINTER 
mvt 4, 12H 
STA KIRTC TURN ON КЗ INT 
му A, PEH 
STA CINTC 1: TURN. ON RTC INTERRUPT 
EL 
нй ТОР 
5Кр PNTR 2 INIT INSTRUCTION POINTER 
: OPCODE DECODING 
MLDOP:  LHLD PHTR s ADDRESS OF OPCODE 
"noy C," 
Му] B, ё %ФОРСООЕ IN 8С 
Lx1 М, JMTAB :3ASE OF JUMP TABLE 
DAD в $^DD OPCODE 
моу Cc," 
INZ H 
MOV Н, 
MOV LC ФАООН OF ROUTINE IN HL 
PCHL :JuMP TO IT 
1 JUMP TABLE FOR OPCODE PROCESSING 
JMIAB: DW MSEAM — 18 
Du MDISP | 
bu LVEC 74 
Dw SVEC :6 
Dw PARAM {В 
Dw JUMP JA 
DW JUMPS  ;C 
DW RETS РЕ 
DW EXEC зен 


py SYNC 312H 
р MOVE BEAM - DON'T DISPLAY POINT 


The Mini-Micro kel 
Designer – а ` 
complete microcom- 
puter system for just 
$830.50!* 


Here's the real thing — a 
microprocessor that takes you 
right to "real world" situations 
for about half the price of 
other systems. 

With our hardware, you'll 
receive the most complete 
software package in the busi- 
ness. 700 pages of clear 
instruction, written by Rony, 
Larsen, Titus — famous for 
their BUGBOOKS". Designed 
to show you,how to get your 
MMD-1 up and working even 
if you have no prior knowledge 
of digital electronics. 

With our MMD-1 and M/I board 
combination you'll get all of 
the interfacing hardware you 
need, without costly extras. 


*Suggested resale price (U.S.A.). 


КЕС" 


Circle 386 on inquiry card. 


Here's what we pack in 

for $830.50: 

2.5K ВАМ... 1.5K PROM 
(special D-Bug, Monitor and 
Keyboard Interpreter)... 
Audio Cassette Interface... 
TTY Interface .. . Built-in 
Keyboard for Contro! and 
Data Entry ... Direct Access 
to latched ports .. . Built-in 
Breadboarding Capability . . . 
Single Step Option... Moni- 
tors for Address and Data 
Busses. And more. 

Best of all, it's on the shelf at 
your computer store now, 
Write us for an info-packed 
brochure and the name of the 
dealer nearest you. 


Dealer inquiries invited. 


MBEAM: LELO NTR 
INX 
nov D, M :GET X COORD 
Інх H 
моу E, М %БЕТ Y COORD 
INK M 
SHLD PHIR p RESTORE POINTER 
JMF "LOOP СЕТ ANOTHER INSTRUCTION 


{ MOVE BEAM AWD DISPLAY POINT 


MDISP: LHLO PUTR 
INX H 
MOV p," 
1NX H 
MOV E, M 
INX H 
SHLD PHTR 
XCHG ХҮ TO HL 
SHLD ¥YOQUT — ;WRITE TO CRT 
XCHG {БҮ TO DE 
ЈЮР Ф ООР 


1 SET ORIENTATION AND SCALE 
PARAM:  LHLD PNTR 


InK H 

nov сым 

ІМХ H 

SHLD PNTR 

nov Lge {НЕШ ORENT 4 SCALE IN HL 


E&L INSTRUMENTS, INC. 
61 First Street, Derby, Conn. 06418 
(203) 735-8774 Telex No. 96 3536 
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Listing 1, continued: 


"VI Н, 
LXI HSQTA3LE p ADRESS GF [NCREMENT TABLE 
DAL E ара ORENT & SCALF 


SHLV ІМСРІ POTORE IN YRCAHFMENT PULATER 
JMP МООР { ЧЕТ ANOTHER iNSTPUCTIOR 

; JUMP TO A HEW LOCATION ІН DISPLAY FILE 

JUMP: LHLD PATR 


Tax H 
MOV A, 1151 HALF ОҒ ADDRESS 

INX H 

MOV HL M 2280 HALF OF ADDRESS 

MOV LA 

SHLD PIR ¿5T0%E ІН [INSTRUCTION POINTER 
JMP MLOOP 


1: JUMP TO SUSROUTINE 
JUMPS: LHLO PTR 


INX H 
MOY сы” 
INX H 
mov B, м NEW ADDRESS 19 BC 
[NX H 
PUSH T STURE 010 POLNTER LN STACH 
моу н, 4 
MOV LC 
SHLD PNTR PAUUPESS IN INSTRUCTION POIRTFR 
АМР MLOOP 
, RETURN FROM SUJIROUTINE 
RETS: — POP T { ESTOSC POINTE? FRUM STACK 
SHLD PATH 
Шир MLüOP 


: SHORT VECTOR MUGE 
ЗМЕС: іно PRIA PCURSENT [AS TH МЕХ 


INX H 
NEXT: оу BV ; 5HU9T VECTOR ]'ISTRUCTION 

INX H 

SHL: PNTR ;sESTGRE POI ATER 

MOV A, 

ANI HI PMASK DIXECTION SETS 

мө С.А 2ӨРЕЕЗЕТ IN C 

AON А,З SORIG 19ST 10 A 

"VI dE ZERO ih 3 

LHLD INCHT : INCREMENT POlWTER 

DAD а АЮ BIHECT[ON OF FSET 

"DU 2, М :Y ЕЗЕНЕМЕНТ 

ivy H 

Iur H 

"oy сыл тҮ CXCREMENT 

хене iX" TR HL 

MOV ELA рор л] 145ТЕ 

ANL зен LENGTH 3p TS 

RRC 

RPC 

ЯКС 

RRC -SHIFT RIGHT 4 

NOW "ES $i» 

Hv А Е 1URIGISAL INET? 

ant HH 2üs/OFF STF 

Ja FLOF iSUMP IF "OFF" 

эн XYQUT TIRITIAL BOL Th eee 
"LOUP: MOV А,Н ФУ О Ї1НСНЕМЕНТ 

ADU H 

моу H, A 

MOY AC 

400 L 

MOV L,4 SHEW XY 1N IIL 

SHLD RYOUT WAITE TO CRT 

DCR D 

JNE МООР ;LOOUP IF МОТ DONE 

JMP CKESC + CHECK "ESCAPE" 
FLOOP: MOV A,B iK INCREMENT 

ADD H ;ADD TO X 

MOV Н, А 

мау A.C Y LNEREMENT 

ADD L PADD TO Y 

MOV Ш.А ; NEM XY IN ML 

DCR D 

JNZ FLOOP 3LOOP IF NOT DONE 
CKESCr МОУ А, Е sORIGINAL INSTRUCTION 

XCHG {ХҮ TO DE 

RLC iSET CARRY 1Ғ "ESCAPE" 

JC ML OOP ¿MAIN LOOP IF 50 

LHLD PRTR 

JMP NEXT ОЕТ MORE DATA IF NOT 


: LONG VECTOR MODE 
LVECt LHLD PNTR 


INX H 

моу 8," {МЕШ X POS 

14X H 

MOV AM NEW Y POS 

INX H 

SHLD PNTH 

му! С.0КЕҢ SPECIAL MASK FOR - 

sus E DEL Y INA 

JC PLUSY JEST SIGN DF DEL 

Mut С.й 8РЕСІЗІ MASK FOR + 
PLUSY: RLC 

RLC 

RLC PDIVIDE ЗҮ 52 

моу К,А :SAUE Iw H 

ANE аған 25АЧЕ IST 5 SITS 

моч LA 31,6. ЖІМЕ 

моу A, H т RESTORE 

ANI 7H {ЗАМЕ LAST $ 8115 

АЙА с ХОН SPECIAL MASK 

MOV К,А H-0, YINC 

SHLÜ YING т STORE 

моу А,В {ХО POS 

MVI C,B8FBH 
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DEL X IN A 


21.0. X1NC 


:H.O. KILNS 


X IN 3C CH,0,) 
Y IN DE CH. OL? 


:58 POINTS IN ЧЕСТ 


;NEW Y IN DE 


INEJ X IN ас 


xY DN HL CH. Gu) 
WRITE TO CRT 


¿RESTORE XY TO DE 
EXECUTIVE 

:3UmP POINTER 

:3EAM TO SCREEN CENTER 

:XFER TO LOC JH 

NEXT INSTAUCTION 

BUMP POINTER 


23ЕАМ TO SCREEN CENTER 


+00) TIME IN A 

рор = NEW? 

YES - KEEP TRYING 

iNO - NEXT 14579 
ENTATION AWD SCALING 


THE FOLLOWING ARE STORAGE CELLS NOT TO ЗЕ IM PROM 


:POINTER TO NEXT INSTR 

{МЕС ONLY 

PLVEC ONLY 

1POIHTER TO INCREMENT ін TABLE 


SUB 5 

JC PLUSX 

“vI суа 
PLUSX: Ric 

RLE 

RLC 

MOV Н, А 

Ant ОРЕН 

mov L.A 

MOV А, Н 

An TH 

KRA © 

MOV К,А 

SHLD хінс 
H 

MOV 3,0 

MVI c, ð 

"OV D,E 

MVI E, 

MVI A, 22H 
$ 
LLOOP:  LHLD YINC 

bad b 

XCHG 

LHLD XIuC 

DAD з 

MOV B,M 

MOV D, L 

MOV LD 

SHLD XYOUF 

OCR А 

JNZ LLOOP 

XCHG 

JMP MLOOP 
: TRANSFER CONTROL TO 
EXEC: LHLD PNTR 

1NX M 

SHLD PNTR 

му] Н, Вен 

му L 80H 

SHLD XYOUT 

RST 3 

AMP MLOOP 
+ SYNCHRONIZE WITH REAL-TIME CLOCK 
SYNC: LHLD PATH 

iux H 

SHLD PNTR 

MYI н, вен 

"VI L,88H 

SHLO KYOUT 

LXI Hy TIME 

MOV А, М 
SLOOP: СМР у] 

JZ SLOOP 

JMP МООР 
; TABLE FOR VECTOR ORI 
TABLE: DB в 

ba 2 

DB 2 

pB 2 

08 8 

DB -2 

D3 -2 

08 -2 

ps 2 

08 2 

рв 2 

pa 2 

D3 8 

DB -2 

D3 -2 

DB -2 

DB е 

99 5 

DB 3 

DB 5 

pa ё 

рз -3 

D3 -3 

DS -3 

ВЕ) 8 

03 3 

03 3 

53 M 

Da a 

ЗЕ) +3 

03 -3 

08 -3 

D8 a 

DB 4 

08 4 

98 4 

DB B 

08 74 

DB -4 

D8 -4 

DR 8 

08 4 

98 4 

ра 4 

08 ё 

DB -4 

ps -4 

08 -4 

p3 e 
; MORKING STORAGE 
PNTR: bw e 
XINC: DW 2 
үімс: Du Ё 
INCPT BW а 

END 
tit 


FLIP OVER OUR FLOPPY 


Peripheral Vision is a brand-new company that's dedi- 
cated to selling reasonably priced peripherals for various 
manufacturers’ CPU's. 


We think you'll flip over our first product. 


It's a full-size floppy disk for the Altair-Imsai plug-in 
compatible S-100 BUS. And it's available for as low as $750. 
Here are the features: 

* 1 interface card supports 4 drives 
Stores over 300,000 bytes per floppy 
Bootstrap EPROM included—no more toggling or 
paper tape 
Completely S-100 plug-in compatible 
interface cabling included 


Drive is from Innovex (the originator of the floppy 
concept)—assembled and tested 


Interface card design is licensed from Dr. Kenneth 
Welles and the Digital Group 


Disk operating system with file management system 
included on floppy 


Cabinet and power supply optional 


* 


Prices: Kit — Assm. 
Interface card kit and 
assembled and tested drive $750 $850 
Power supply— +24V at 2А 45 65 
Cabinet— Optima, blue — 85 


Circle 387 on inquiry card. 


Only $750 from Peripheral Vision. 


Now, a little more about our company. 


Peripheral Vision may be brand-new, but we have some 
old-fashioned ideas about how to run our business. 

We know there are serious incompatibilities among the 
different manufacturers' peripherals and CPU's. We want to 
get them together. And, we want to bring significant new 
products to market— products consisting of everything from 
adaptation instructions/kits for hardware and software to 
major naw products. 

It's a tall order, but we feel we're up to the task. 
Peripheral Vision has already obtained a license from 
The Digital Group to adapt versions of some of their prod- 
ucts to the S-100 BUS. And we're working on getting more 
from other companies. 

Most important to cur customers, Peripheral Vision is 
committed to helping you get along with your computer. 
We'll do all we can to make it easy. 

Write us now for all the information on our company, 
our philosophy and our exciting line of products. And be 
prepared to flip over all of it. 


Р.О. Box 6267/Denver, Colorado 80206/ (303) 777-4292 


Send me the works, and | just might flip over it! 


Name 
Address 
City/State/Zip 


Listing 2: Numeral display module con- Listing 3: The interrupt handler and exe- 

tains the graphics dot code to draw the cutive module cavers the real time clock, 

numerals O thru 9. keyboard scan routines, and dispatches 
object blocks on correct execution times. 
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NUMERALS MODULE 


E 
i COPYRIGHT 1576 2, K3UGLINSXI © 
* 


2 ОАО ADDRESS 3 | aaan - 
i INTERRUPT YANOLENS & EXECUTIVE HOJULZ 
; COPYRIGHT 1975 D. KaAUGLIHSXI 
! 
: 
; 
Е 
Т 
i FOLLOWED ay DISPATCH ТАЗЕ 
«pura Euu ен 1 КЕЗЕП INT Anus 
CENTA pe {BH ЗТС INT ^hUDR 
КІМІС — EQU ӨРЕСІН  :x38D INT CONROL ADDR 
крсоз ЕФ 44H :4EY30A8J DECODER AVUR 
TIME Egl SFH 
ORG WINTA PXEYJOARD ІПТСЯЗЦРІ 
: ЈҸР KJENT — :HAHDLER A922 
LNEC МАСЯО Y, Y onn CINTA 2ГТС ІЗТЕЗЕНРТ 
na à ШЕР CENT :CLOCK HANJLER 
ра X ORG TIME 
ра Y 03 a 
ЕРУ ont ҳоссо 
E Du X30UM — :2UMMY ҰЗ ЕСПЕ 
SMES марта ORG ESTRT 
"EI 8 : 
Eun КЕ НЕНАЧЕ НИНЕ 
E WACPU ЕМ» 0 { HADLER FOR FEAL-TIME CLOCK OP ' 
пін бн CLE SHL ad 1 НЕН ЕГЕН 
_ [ы 
HT LES, Dds 
TIN OR {LES ОҢЫ 4) Dh 2H 
ГАМЕ ALL PEGS 
avi Lean, ble LXI H, TIME 
| wild UP CLEN SML 4) Un seu ЕН " i INC-EMENT TIME 
БЕР ЕІ бЕМАЗЦЕ ISTERRUPT 
3VEF MACAU — LER UIT - CALL ExEC CALL EXECUTIVE 
as DIM ОҢ ШЕП Бей à) Cr 95H РОР H ;sESTORE REGS 
SRLN РОР ü 
: РОР В 
PARAN ұн, Ет) ж. 05% PoP Poy 
24 8 RET {ВЕТИЯН TO GRAPHICS 
Bt O4" UR CSZL GAL 4) Sv 4,6 ; 
БЕРЕ БУР 5,4 БЕРЕРІ РРЫІІРЕІРТІРІ TEES PEJ PETI I TITIN 
: sv 4.2 { HANDLER FOR KEYSOARD 
June MATAO AJDA SVF 3,4 ИНИНЕН НЫНЫН НЫНЫН 
pa C AH SVEF 2,2 K3ENT: PUSH PSW 
Та ADUN RETS PUSH 8 
[А FOUR! SVEC PUSH D 
А бур 4,2 PUSH H 
JUMPS MACRO ADUS SVF 3,8 LDA KINT {САС CHAR/ CLEAR 
Di ФЕН SV 4,6 Et 
ny ADDA E 3,8 Lxi H, HRTN 
ENDM SUF 4,2 PUSH H SAVE PETURM ADDR 
i 5у 6,4 LHLD XDCOD — $KEYSOARD DECODER 
SETS MACRO SVEF 2,2 PCHL Ф5ГМІДАТЕП “барі: 
DR à EH RETS нїн: РОР н 
Енрм FIVE: — SVEC РОР В 
1 sv 4,2 РОР " 
ИИНЕНИН ТН НН SV 3,2 POP PSM 
р SYSTEM LINKAGES 50 4,6 RET [88 TO [RTERRUPTED PGM 
ЕТТЕН Каак ытар serres SV 5,4 1 
ORG ASH gv 4,2 АЕННАН EEE EP LES TERED ETERS EET Eat 
04 ZEAR svf 6,4 : EXECUTIVE =- SCANS DISPATCH TAGLE, DISPATCHES 
aa DAE SVEF 2.2 ;: PROGRAM WITH 05 ЈЕСТ 3LOUX WHEN TIMES MATCH 
Du 140 SETS НОНСЕНС 
йы THREE SIX: SVEC EXEC: noy Anm ;SAVE TIME ІН 3 
Du Рори SVF КЕЕ LHLD TADS 2% OF TASKS 
Dw FIVE SV 4,2 MOV Сум 
Dw SIX SV 3,4 их H TOP DF DISPATCH TABLE 
De SEVEN Sv 4,6 LXI 0,5 
Da E1GHT Зу ‚4 ELOOP: mov A, ™ 
be BERE HU 4.2 АЧА a MASK ТІМЕ FOR TASK 
ORG NSTRT Sur 6,4 INX H 
: ЕЛІК; 2,2 СМР M : COMPARE OBJECT ТІМЕ 
РБІР РІЗ ІР РР РБІРСТІР ІІ: 222 RETS JNZ NOTEOQ 101SPATCH IF EQUAL 
| NUMERALS Й-5 SEVEN: SYEC PUSH 8 ¿SAVE BC (TIME & F} 
ИНЕШ SVF 6,2 INX H 
ZERO: — SVEC SV 4.2 мшу с,” 
sy 6,8 5у 6,4 [nx H 
SN 4,2 SVEF 2,2 моу B,n 108JECT BLOCK ADDR IN nC 
5м 6,4 WETS 1 NX H 
SV 4,6 FIGHT: SVEG mov Е, м 
SVEF 6,2 sy 5, INX H 
RETS SV 4,2 MOV D,M ¿PROGRAM ADDR ІМ DE 
UNE: S¥EC Sy 6,4 1NX H 
Sur 4,2 5у 4,6 PUSH H 35AVE HL CPDOINTER IN LIST) 
SN 8,9 SUF 3,2 LXI H, ERTN 
SVF 6,4 Sv 4,2 PUSH H 75AVE RETURN ADDRESS 
SVEF 2,2 SVF 5,4 XCH6 TPROGRAM ADDRESS I^ HL 
RETS SVEF 2,2 PECHE 1JUMP TO PROGRAM (CALL) 
Twi SNET RETS ERTA: POP H z RESTORE POINTER 
SWF 5,2 NINE: SVEC РОР В ; PESTORE BC 
SV 4,2 SUF 4,2 LXI 0,5 
5у 5,4 5у 6,0 JMP ENDL 1 CONTINUE SCANNING TABLE 
5 4,6 SV 4,6 NOTEQ: DAD 0 PHL=HL+3 
5У 3,4 SV 3,5 ENDL: DCR [M iDECREMENT TASK CAT 
SV 4,2 су 4,2 ағ? ELOOP :ТЕЅТ NEXT TASK 
SVEF 2,2 SVF 5,4 ВЕТ ¿RETURN TO HANDLER 
HETS SVEF 2,2 i 
THREE:  SVEC RETS KBDUM: RET p DUMMY КЗ DECODER 
av а,2 END END 
SY 6,8 tZ. TZ* 
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the 


Terminal. 


A logical forward step in Microcomputer design 


the Processor Terminal. A new design бу ТЕ! and look at 
what you get ... a complete, self contained microcompu- 
ter system with display and mass storage, a full keyboard 
and plenty of slot space for additional boards. And that 
famous TEI CYT power supply that makes brownouts а 
thing of the past. 

Display — A 15" high-resolution black and white video 
display with an optical filter face plate to reduce glare and 
improve type visability ... Keyboard — Full upper and 
lower case ASCII detached keyboard with 8 programmable 
special function keys. Keyboard status indicators show 
computer BUSY or READY And a 16-key numeric cluster 
pad set up calculator style . . . Disk Drive & Controller — 
A Shugart SA-400 mini-floppy disk drive. Soft sectored 


ІШ 


SPECIAL SYSTEMS GROUP 


Processor 


with а capacity of about 90 KB. ІВМ compatible format. 
Controller will handle З drives . . . CPU — 8080 based with 
a flexible design that allows you to implement a start up 
"jump to” operation to any dip switch selected byte 
address you choose. Merely turn on power or press RESET 
and you are off and running. Excellent for power failure 
automatic restart . . . Memory — 16K of static RAM memory 
Low power chips. Selectable address assignment and 
memory protect features ... МО — 3P+35 input/output 
board. 3 parallel ports and 3 serial ports with selectable 
baud rates of 75 to 19,200. RS-939C and TIL outputs ... 
Video — A video board provides the support for the 
video display functions ... Mainframe — А 19 slot 
mainframe with a 17-amp CVT power supply motherboard 
assembly heavy duty aluminum cabinet, fan and washable 
filter. All edge connectors and card guides provided .. . 
Software — CP/M disk operating system and BASIC 
provided on disk. 

the Processor Terminal (Model MCS-PT) fully assem- 
bled and tested is priced at $3495.00. 

the Processor Terminal partially assembled (We build 
the cabinet, keyboard, monitor, power supply disk drive 
and motherboard and you build the CPU, RAM, I/O, Video 
and Controller boards which we supply as kits) This 
partially assembled unit is priced at $9995.00. 


MCS 


MICROCOMPUTER SYSTEM 


Contact your local TE! Dealer or if you are not near one of our dealers, write or call CMC Marketing Corp direct for more information. 


CMC MARKETING CORP 
7931 Fondren Rd, Houston, TX 77036 Telephone (713) 774-9596 


See you at Pers. Comp. 10/27-29 Chicago Booth #53 
Circle 388 on inquiry card. 


Listing 4: The system function module takes 
care of all system calls, acceleration lookups, 
and random number generation. 


$ 


SYSTEM FUNCTIONS MODULE 
COPYRIGHT 1976 D, KRUGLINSKI 
SYSTEM CALL, MOVE, ACCELERATION, RANDOM 


ges se wu we we ЫА 


STRT EQU P CBO H :LOAD ADDRESS 
РЕ РЕРІЕРШРЕРЕРЕРРФРРФЕРРІРРІР І?Т?? 
MACROS 
ЕРЕ ЕРЕ ФРРРЕТІЗ ИИТИИ 
COMPLEMENT HL 
QMHL MACRO 

mov A,H 

CMA 

mov H,A 

MOV AL 

CMA 

nov (ҺА 

ENX H 

Enon 


+ LOAD HL INDEXED (BC: BASED 
LDBLX MACRO OFSET 


PUSH D 

LXI H, OFSET 
DAD B 

MOV E,M 

INX H 

mov р, м 
XCHG 

POP р] 

ENDM 


3 STORE HL INDEXED (BC= BASE) 
SDBLX MACRO OFSET 


PUSH D 

XCHG 

LXI Н, OFSET 
DAD 3 

mov М.Е 

INX H 

nov n. D 

POP D 

ENDM 


+ LOAD REG INDEXED СВС= BASE? 
4 HL DESTROYED 
LOADX MACRO REG, OFSET 
LXI Н, OFSET 
DAD 8 
mov REG, M 
ENDM 


STORE REG INDEXED C(BCz BASE) 
HL DESTROYED 
STORX MACRO REG, OFSET 


++ 


LXI H, OFSET 
DAD 8 
MOV M, REG 
ENOM 
3 
ORG 38H RST 7 ADDRESS 
JMP SYSEL 
ORG MSTRT 7LOAD ADDRESS 
Н 
1 
3 
Н 
i Н 
5 H 
H 
PUSH H 1 RETURN. ADDRESS 
DCX H CALL # ADDRESS 
PUSH D { SAVE DE 
mov E," 
му! De CALL # ІН DE 
LXI H,CALTO ; CALL ТАЗЕ BASE 
DAD D 
DAD nj АП # 
моу E," 
INX к 
MOV D," 
XCHG ADDR IN HL 
РОР D : RESTORE DE 
PCKL { JUMP TO SUBROUTINE 
CALTB: Dw MOVE 
Dw ACCEL 
рм RAND 
Dw 9 
; 
ИНИНЕН НЕНЕН 
1 GENERAL PURPOSE MOVE FUNCTION 
; ASSUMES FIRST O3JECT BLOCK LOCATIONS AS FOLLOWS: 
H e X(N) 
Н 1 
: 2 XCN-12 
: 3 
3 4 X ACCELERATION 
: 5 
Н 
Н 6 Үс N) 
4 7 
Н 8 YCN-1) 
; 9 
; А Y ACCELERATION 
H B 
i 
i t POINTER TO 'MBEAM' INSTR 
H D 
4 


CALL: SCALL P 
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- 
я 
a 


CALL 
CALL 
LDAX 
MOV 
LNX 
LDAX 
"nov 
INX 
РОР 
LOADX 
ADI 
5ТАХ 
INX 
LOADX 
ADI 
STAX 
RET 
: UPDATE EITHER 
NOVI 1 PUSH 
LDAX 
MOV 
lux 
LDAX 
MOV 
INX 
(бах 
CMA 
MOV 
mov 
STAX 
1NX 
LDAX 
CMA 
MOV 
MOV 
STAX 
INX 
DAD 
DAD 
INK 
LDAX 
MOV 
INX 
LDAX 
MOV 
DAD 
POP 
MOV 
STAX 
INX 
MOV 
5ТАХ 
INX 
RET 


> 


> 


COORD ADDRESS 
RIG ВС (TOP OF LIST) 
CM) HO, 
ERO AT SCREEN CENTER 
COORD 
COORD ADDR 
CN) Н.О, 
ERO AT SCREEN CENTER 
COORD 


ж- 


> 00 р» сс 00 2» СО а со ш оосо оса sw 
x= 


«Ono oM DA м буз 


ISAVE BC FOR ХСН 
Хем TO DE 


> 


> 


O HL 
О NEW XC NI) 


QD. QC 62 ш гес ox 
o- 
mv 
ELI 


0 20022 г 
mo 


es 


op 


q HL+DE+ DE TO HL 
гхасс TO DE 


Ы 
> 


- 
> 


+ HL+XACC TO HL 
РВС FOR КСА 
+ HL TO NEW X(N) 


- 


ID «oz» 0 UD CO UO £2 UO (D m (D (D C2 CO гр €. 
= 


¿SETUP FOR NEXT BYTE 


НЕ 

АТАВ кай ё 

KN SET a 

хасс SET 4 

үн SET 6 

YACC SET BAH 

; ADJUST X & Y FOR TABLE LOOKUP 4 SET SHIFT COUNT 

ACCEL: MVI 4,5 
STA SHCNT 
LDBLX — XN 
MOV AH 
STA HOXN 
CPI e 
JP POSK 
COMHL 

POSX: — XCHG ;1N DE 
LDBLX — YN РҮ VALUE 


; SET' SHIFT COUNT (6 SHIFTS) 
ІХ VALUE 


ISAVE Н.О, X 


;ABS VALUE X 


;SAVE Н.О. Y 
:ABS VALUE OF Y 


POSY: MOV A,H 118 HL 
; COMBINE Н.О. X & Y 


: JUMP IF > OR = 40H 
; DOUBLE Y IN HL 


: DOUBLE X IN DE 
LOA SHCNT 


STA SHCNT :0ECREMENT SHIFT COUNT 
ЈН Posy LOOP IF > Ø 
: COMPUTE ХАСС TABLE OFFSET FROM X & Y (IN DE) 
GETAD: MOV A,D H.O., X 
RRC 
RRC 
RRC 
RRC ¿ROTATE RIGHT 4 
хоу Е 
ANI 7 
mov D 1H. 0. TABLE OFFSET 
mov A 
ANI e 
nov E 
MOV А 
RRC 
ANI 3 
ORA E 
моч Е.А 11.0, TABLE OFFSET 


Talk to your computer for 5299 


with SpeechLab. 


Use SpeechLab to directly 
control any S-100 Bus Com- 
puter such as Sol, IMSAI, Altair 
and so on. SpeechLab can 
teach you almostas much as the 
Bell Laboratories know about 
voice recognition, voice control 
and computer input. 

SpeechLab digitizes and 
extracts data from speech wave 
form and applies pattern 
matching techniques to recog- 
nize the vocal input. Response 
is real time. The system 
features 64 bytes of storage per 
spoken word and can handle 
up toa 64 word vocabulary. And 
recognition after very little 
practice is 95 percent or better. 


$299* assembled and tested 


When we talk price every- 
body’s skeptical. And why 
not? We give you a complete 
hardware/software system, 

a 275 page laboratory manual, 
95 page hardware manual 
and high fidelity microphone. 

The lab manual includes 
35 graded experiments with 
over 100 tables and graphs. In 
fact, it’s the only introductory 
volume on speech recognition 
currently available. 

Software includes 
SpeechBasic Basic program- 
ming language in source and 


* Available in kit form for slightly less. 


Circle 389 on inquiry card. 


paper tape, assembly language 
speech recognition program 

in source and paper tape, hard- 
ware self-test program in 
source and paper tape. 
SpeechBasic plot, correlation, 
recognition and advanced 
recognition programs are 
offered in source. 

Hard to believe, you bet. 
True? A Los Angeles customer 
says, "I love your kit!!! I 
have 40 boards and 2 IMSAI’s 
and your kit was the best 
documented of them all. I love 
the way you integrated the 
software and hardware to- 
gether. I love your lab manual? 

We loved those comments. 
They tell the story better than 
we ever could. The LA cus- 
tomer did ask whothe founders 
of the firm were so he could 
relate better. They're a couple of 


Heuristics, Inc. 
Box B, 900 N. San Antonio Rd. 


[1 Send me more information. 


Name 

Street 

City 

Іп Canada: 
Trintronics Ltd. 


186 Queen St. W. 
Toronto, Canada M5V 1271 


Los Altos, CA 94022, Phone (415) 948-2542 Acct. No. 


П Send me SpeechLab. I enclose $299. 
California residents add sales tax. 


State 


Heuristics 


gifted young engineers who 
got tired of the big firm, big tech- 
nology trip and decided to take 
a chance with a better idea. 


You can’t get better quality 
You can't get more performance 

Sure, more complex, 
higher price equipment is avail- 
able for about 50 times more 
money. It won't do much more 
than you can do with Speech- 
Lab. And the quality and 
state-of-the-art engineering 
can't be any better. We use 
CMOS design for low power 
and ultimate reliability. 


See SpeechLab at your nearby 
computer store 

Selected computer stores 
have SpeechLab on display. 
Visit your nearest. If he doesn't 
have it, ask him to contact us 
or simply write us directly. 


L] Master Charge 
O Bank Americard (Visa) 


Date Card Expires 
Interbank No. 
( Master Charge only ) 


2p —— —— 


Listing 4, continued: 


Listing 5: The applications module, which is 
specified for a particular program, is des- 


cribed in detail on page 96. 


PUSH 2 {САУ ЦЕРӨРІ FOR LATER 
ZALL 4ET9V surp ACM VAULE А 
{ МАКЕ ХАСС SIGN ANREP WITH -Y EGOR POPAUL WAN APPLICATIONS JU oli 
LOA HUxN 1-0, * VALUE }осшру IGRE 197509. ккан TSK 
CPI a :TEST S104 : 
АШ KMINS { ЕНЕТІНІ 
сом. rPof + СИР КАСС : 
XMlNS: 50914 — XACC STOPE 18 GE LK 1; ; 
200 COMPUTE YACC ТАЗЕ OFFSET КООМ vaze QFFSFI s LUAM AQUA 
POP T YACC OFFSET 15 HL M FICTION ni 2 
ишу At . POULLISICL Tae LF 
INTvL — ERU рн PLUHATEON GF EYPLOD[DUS 
EFSLE ECU gd PODRLSI[UL AT ек OTUCRE LS 
с Sun ERU E 442 КАТ]! [al 
EA чиа EU. iz PTCNPELC ТАЛАТ 
7H T et d Equ Мен 2ІСОЕРЕОО SELAT[UVR УСО 
HP iHd. TAHE OFFSET ALLY Fa ен ФнуРЕНО асы EVI] DULAY 
"ur 11 3m таң ФЕСЯЕЕМ EOGI 
IECH ызы ES + SEL M 
£, А : tt 
AL : 
есен . , 
H : ‘ 
{ ОБЛЗАРЧЯ ОС MACROS 
ПЗЕ MACRO — X, 
РЕ] i 
E oper бз У 
Е.А L.O. OFFSET ni y 
CALL RETRY — iGET YACC VALUE fuus ' 
} MAKE YACC SIGN AGREE WITH -Y SOUND А ^ 
LDA HUYN е кеш А 
“DIZ PACHO 5,“ 
CPI 2 Wer k i х, 
JM YMINS " 5 
com. 55 Y 
YMINS: $D3LX — YACC STONE YACC [ч оба к 4.4 
ВЕТ P"ETUAS FO CALLING PROGRAM . ` 
: WED MACHU MY 
2 SUSROUTINE TO RESTORE ACC VALUE FROM TAYLE TO HL 2E V 
; o AND ADJUST ACC 9Y SHIFT СОЫШ 53 M 
20 INPUT: OFFSET IN DE 53 M 
SETRVE LXI H ATAI :TAGLE ASF Eabh i 
DAD D PADS OFFSET А 
моу E," BVEC MACKU 
T. " D3 в 
моу D,M DATA [A DE ENDS 
PUSH 9 ay AL Ен 
LOA — SHCNI «SAV SKIFT COUNT IN 3 aye DIN OR (LES SRL a) 
Ray P^ ERD 
© sug MACHO 15, LER 
л EXIT — :5HIFT Counrs2 i он JIR Gi (LEN SHL a) оя 2H 
;: —SHIFT DE RIGHT 2 (DE + lead) Erbe 
hee AD Sur MACRO Len, ILR 
üt BB DIR QE (LEN ӨҢІ 4) OR "ZH 
2 EUM 
nov Daa SVEF Масни LÊN, DIH 
mo rE D4 DIA OR (5ч SHL 4) Ja там 
RRE Eyn 
RRE . 
PUSH PSW (5АУЕ CARRY FUR ROUNDING AM ; 
dl УЕН PARAM даса SCL. ORN 
ORA D p» "9 ` 
: aH OR (SUL SHL 4 
rov ELA Fuon бап 0R <UL EHL +) 
MYI De . 
: o DECRLMENT 4 TEST SKIFT coun т” н ‚л 
оор: 029 1 Am пасмо А 
JZ ком s DESE ЕНІРГІНЕ Ds AUD. 
22 SHIFT E MIGHT 2 (UPS ERUM 
POP PSW ITANE STACK А ' 
КЕМ Ж JURPS MACRO ADUS 
RC оз PE 
RRS 7 MA 
PUSH PSW АМЕ CAGE ¥ ді А 
Anl УЕН А 
: ; 
MN B NETS қасы 
UMP Looe Ба EM 
FOUND: POP PGY ti FOCAS TY Қы: LAST CFT ENDH ” 
“Gv Ae H . 
AGI г : ғ. 
"oV ELA E EXEC MACRO т 
EXIT: ханы race Ih HL £NDN “ 
РОР | H STORE ізігу "bb . - 
А sel > ENTRY MACRO FOR DISPATCH TABLE 
Куз р ка жр ка кА ж ыта ета жа бет pater neces ENTRY HACRO MASK, TIME, O3J, PROG 
; RANDOM NUMBER FUNCIIO! 03 таза 
:i GENERATES A SEa RANUUM süNarv Li А АЯП СУ DV ов) 
i с SCALL 2 ou PROG 
TEE рЕРӘІРЕРІРБІЛІШІШІРІІРІРІНРІНІН ENDM 
A Кар 2 SYSTEM CALL MACHO 
“ ‚® А СА MACRO MODY 
AXI ЗЕН DEFEDSACM FASK, CLEAR сайт» Scarl БАО тор 
JPE CLEAR oo: YUH FEEDJACV AIT” 5a mons 
смс (ЛАТ сахи YF «Ор Tae ENDM ` 
ELEAN моу А, s 3ESTORTE Wd . 
Rat POHLET IN Canny ; MACRO TO CREATE 12-ВҮТЕ COORDINATE SLX 
мау „А ila MEKON COURD MACHO ХН, УМ, ХАС, Y, YM, YAC 
RET Dd Ж 
; bw xa 
НИЕ ИЕГЕ I I ЕТЕ КЕНЕНІ Dw ХАС 
«ORVING STORAGE ры YN 
ррррпірір ірі: із фтрргтігір тра ылымыны Dw үз 
DI 24H PAUL AT unssg! Du YAC 
54 & H.D. Y VALLE ENDM 
КЕ а 16.9. Y VALUE ; 
08 E DATO CHIFT 0091 ; MACHO IO LOAD REG INDEXED (BC=4ASE) 
Еш) } DESTROYS HL 
. LOADX MACRO — REU,CFSET 
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How to get 


more bytes for 
your buck. 


First, come to 
Micropolis. Where 
you get a MetaFloppy™ 
instead of an ordinary 5'4" floppy 

disk system. 

Then, forget all things average. 

Because the Micropolis MetaFloppy 
delivers over four times the 70K (or so) 
bytes of storage you'd expect. A whop- 
ping 315K bytes per disk to be exact. АП 
formatted — not raw. And all on a single 
disk side. 

But that's not all. Because Micropolis 
delivers everything else you need, too. 
Power Supply. Interface cable. Extended 
BASIC software. Plus an 5-100 control- 
ler for your Altair 8800, IMSAI 8080, 
COMPAL 80. or the like. 

There's even a dual drive model for 
maximum convenience. And savings. 


og 


Сігсіе 390 on inquiry card. 


The Micropolis 
secret: We build every 
component we sell. Іп fact, were the only 
totally integrated 54” floppy disk system 
builder around. And where there's по 
middleman, theres no middleman to pay. 

So, before you swallow someone else's 
price/performance story, find out how 
much your buck really buys and how much 
faster it buys it — at Micropolis. 

For a free brochure and price sheet, 
write: Micropolis Corporation, 7959 
Deering Ave., Canoga Park, California 
91304 or phone (213) 703-1121. 


MICROPQOLIS’ 


Listing 5, continued: 


1х1 Н, UESET 
BAD [ШЦ 

MOV REG, M 
ЕНІМ 


i MACRO TO STORE REG INDEXED (3C:BASE) 
i DESTROYS HL 
STORX MACRO REG, OFSET 


LXI H, OFSET 
DAD 8 

MOV M, REG 
ENDM 


{ MACRO TO LOAD 2 ӨҮТЕ8 FROM OFSET 
{ INTO HL 486-ЗА5Е ADHA) 
LOSLX — MACRO OFSET 

PUSH D 

LXI Н, GFSET 

DAD a 

ир E,M 

INE H 

NOV в,” 

XECH 

POP " 

Exam 


{ MACRO [0 STORE @ IYRES Iu FSET 
5 FROM HL СЗС ЯАЗЕ ANLO 
534LX MACRO OFSET 


PUSH I" 
хоно 
ЖАП Н, OFSET 
OAL 1 
Ч -Е 
Lux Li 
MOV "b 
Por D 
ENUM 
іНАСНО TO TAKE АУБ ОТЕ УАРШЕ GF A 
Ags. MACHO 
ШРІ a 
JP POS iP IF А PUS 
EmA COMPLEMENT А 
PUS: 
Etrie 
H 
LINKAGE ШЕ SYSTEM aL APPLICATION, 
ҮЛЛРІРТІР ТР РІРІШТІТТІРІРІРІТІЗ ШІЛІТІР ІР?! 
ГІМЕ EQU ЗЕД 
RUMS Eau 36H 


;UISPLAY FILE 


te TASKS + LIST 


SLE * ШРИ! ufo m 
ИНИНЕН міма: 
ШЕЕ МН! la 1% TASKS 
р BISPATOM TABLE 
чт: ESTHY 8, ІП, [SIT 
{ENTE ENTRY eR, she, End] 
PERTI : ЕНТІТ 6,1, 51 ASSTT 
PENTZ: — EHIRY b, 1, SHz,SSTAT 

ERTRY  &,0, SHI, FLY 
ENTRY a, HE, FLY 
ENTRY 22, ЗШ, ЗЕ 
Ente f.S,HUE, FLY 
SENTI: ERIRY dala SHIL, ЕТКЕ 
GERTZ? ENTRY ^l. GHE,FIKE 
ENTRY ШЕНІ? БП, SCORE 
ENTRY ЛЕН, х, SCE, SCORE 
НҮ TH,2, Sil. WOT 
ESTRY TH, &, SNE, KOT 


1 RHIF ТҮСІ 

ЕНІ: БПР”) . ТЫЛ ЕНЕМІЗ 
5. PPHSI Н" TD жагам [KoT 

t GER .T FOSTN 
Cuni тъ Ц ТИН АРН, РР 


da Ail Tü TAR PEL 
BEI med RY GAN TY ZEY 
a oiled Gila 

П» PSU (1 4 есет! Stee EXPLO 
þu РИЯ) SHIP miN 

әш FENTI ACS POLNICA 

Od UIS IE {Кїгг EUTHY 

HI ча! намы 

us “lH Dok HUT Tom МАЕМ 
НА] жағ Filibe MASX 

НА] 44H Ux MASK 


іні aH оса MASK 

ПД] с НЕТЕТ 

Ud z iz RID HTATIUM 

Da ЗА ӨШІТПН ADDHESS 

n ІНТРЕНЗРАПС MASH 

БЕ] РЧҮРЕНЫРАСГ FLAG 

өні PINT TEAL ORLERTATIUM 

йу ПАСЕ РАТЬ TO 1{11Т Рам 
Биг: Жак © 

ты 
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cout FECR, TEP SH, 2,7 SPE EH, EPer H, 


04 WE 
bw PEYHe+ I 
OW SHIP2 
ч PSUBZ-« I 
D почет] 
Ow FENTE 
Did GENT? 
Dw с 
BA Leu 
„3 арн 
Dt 4? H 
4 ЗЕН 
na a 
Da 8 
DW SAZRI 
05 сан 
DB 8 
Du 4 
Dw IENT2 
i TORPEDO ПӘМЕСТ BLOCKS 
mud: COURL 0,0,8,9,8,6 зч COURDSE 
Па 92051 PRTA TU MDISP INSTR 
Dw SUZ iPNTh TO MEXT TORPEDU 
DB @ ;CcOUNTDOUM SINCE FIRING 
BU? : COURD 2,8,8,8,6,2 
Du SPOS 
Du B 
ра B 
1 SCORE ОНМЕСТ BLOCKS 
501+ bg e ЗІ МАНУ SCORE VAL 
bu ЕСІІЗІ IST BIGIT 
Du БІРЖІ 18H29 DIGIT 
Ste: 03 a 
Dw Scel+t 
ри 5022+1 
; WORKING STORAGE LOCATION 
ARSAV: DW e 
КЕНЕНИН КЕНЕЕН 
1; DISPLAY FILE 
ИЕНЕН ЕНЕНЕ ЕНЕНЕ ЕН КН asa tase 


START: EXEC 
M3ÉAR Бен, Зан :7UD 
PARAM 2,8 
JEMPB SUNSA 
PPOS|: АЧПАЙ — z.OEPH 
PDIRI: PARAM 01,4 
REXEL: JUMPS WOLL 
PSUM: JUMPS = SHIP 
Pros: MACAM д ШОН 
Pol: PARAM 01,8 
PEKNE: JUMPS KULL 
РЫШ:  JUMPS = SuIPZ 
BeOS):  MSZAM 2, 
arose: MBEAN 0,8 
РАКАМ 1,8 
NBCANM 1,1 


ішін JUMPS NULLE 
50124 JUMPS NULL 
МӘБ AM ВЕН, T 
Ste hs JUNF 5 BULL 
seg? ШЕР NUEL 


JUMP START 


SUNSL:  SVEC 


SWF 5,P 
ET] 3,2 
Hin 3.3 
зү 6,4 
5у 3,5 
Sv 5.5 
5у 3,7 
ER Бы 
au 3,1 
Su. %2 
WETS 


SHERI: бу 


IWF d,e 
sy 2,9 
oy 4,4 
iv PES 
our 5,5% 
aur 4,2 
our 2,1 
su 2,3 
ay 4,4 
Sue #16 
REGS 

SHIFR: БУП 
av У.А 
sy 2,5 
БМ 4,4 
Sy Р.Р 
SMF 2.5 
SUF ЕР 
SWF 2,1 
EI 2,5 
EI 4,4 
5ЧЕ 2,4 
REIS 

EXPLO:  PAHAM 2,0 
SVEC 
SWF 3,8 
50 5,4 
БУЕ 3,8 
ov 5,7 
SUF 5,4 
sv 5,2 
БУЕ 3,8 
SVE 4,2 
RETS 


NULL: RETS 


ИНТЕ THE AJ 8411/0-А COMPLETELY 
eccl REFURBISHED ІВМ SELECTRIC 
eil TERMINAL WITH BUILT IN ASCII 
INTERFACE—JUST $995 


Features: 
в" ASCII code 
* 14.9 characters per second printout 


=" High quality selectric printing 


" Reliable, heavy duty selectric 


* Special introductory price — $995 mechanism 


(regularly $1195). 7596 discount over 
original price of new unit. 


" Choice of RS 232 Serial Interface or 
Parallel Interface (requires 3P + 5) 


" Order direct from factory 


a Off line use as typewriter 


= 30 day warranty — parts and labor 
* Nationwide service locations 


AJ 841 WARRANTY AND SERVICE IS 
AVAILABLE IN THE FOLLOWING CITIES: 


Los Angeles Cincinnati 

Philadelphia Detroit ey 

Hackensack Dallas f a 4 

Columbus Houston 

Cleveland Atlanta 

San Jose Chicago 

Boston New York қты 9 
Washington, D.C. ыт, dac ipee 


- 


aM  J-H-n cc ee 


----------------------------------------------------- 


НОУ/ ТО ОРОЕЕ АМ 
АЈ 841 1/О TERMINAL 


1. Make cashier's check or money order pay- 


able to: ANDERSON JACOBSON, INC. 
Address your request to: 


Personal Computer Terminal Local Sales Tax $ 
ANDERSON JACOBSON, INC. Shipping and handling $35.00 each 
521 Charcot Avenue {excluding San Jose] 5 
San Jose, CA 95131 | 
2. Upon written notification, pick up your ter- TOIAL * 
minal at the ÀJ service office located in one NAME 
үз МЕТР cities. Allow six to eight weeks 
or delivery. 
3 Atinal check of ovcinitwilldamadvatthe |22999 
local AJ service office at time of pick up. CITY STATE ZIP 
4. For warranty or repair service, return unit 


to designated service location. 


Circle 391 on inquiry card. 


CLIP AND MAIL WITH ORDER 


SELECT EITHER: 
О RS 232 Serial Interface 
O Parallel Interface (requires 3P 4 5) 


Number of units @ $995. each $ 


L. 


ist} inued: RENT — SET 18H ; TORPEDO T1MEDUT 
Listing 5, contin Rent) ger Hh 
ACCM SET ФАН 
FIREM SET 2 3H 
EXHS1:  SVÉC Cam SET 26H 
EM 7,4 coum SET $ D« _ 
Su£F 7,8 HYPM БЕ? 32K THYPERSPACE MASH 
RETS ЕН ЗЕТ БЕН 
: ЗАРМТ SET зан ; 
1 Tee ee ыы GRAMS eres eee see cod ACONI EAU (ФжАСОМУУ 
: EEE TESE] PROGRAMS SFL*: SCALL ù MOWE SHIRA ЕХРО 
иринин инг: SCALL | PACCELERATE — 
E INITIALIZATION PROGRAM : TEST SUTTONS OhLY IF WOT 1% HYPERSPACE 
1 SCHEDULED AT START £ BY CTL C LUADX А, НЕАБ 
ИПИНЕ ИНИНЕ ынаны CPI ? 
БЕРЫ REI B CHECK LE ACC BUTTON Өк 
5 А aoa 
КЕТО RET dan LO3LX MAPHT — :cUITON ADDE 
INIT: — LDHLX — SCPHT — ;GEI SCORE ALDA nov D," ;DUTTDN март 
"WI M, : ZERO SCORE LOAUX А, АСС 1222 МАСК 
LD3LX PEPNT БЕТ ADDA OF SHIP ST ANA D 
INX H ILME Lxi D, SULL  :xU EYHAUST 
"VI "ne SCHED ӨШІР START n XH&T ACCELERATION 
LDBLX IEPNT =o: ADO? OF INIT ENTRY “wI р, 
INY H LUADE Z, URERT 
Mil n, l ; DESCHED. SELF LAT Н, KATAA 
ы р 
ил й 17 ALC ара» FO; DUEST 
ШШ E,n EFASE BO. 
147 H 
KUN J,e ХАС M, D, 
LD3LX — XACC {йр fO OUDRlWNAL 
PAD è 
SD3L" — XACC 
; SAMT LOGID FUR yace 
"WI m 
ма E, OPENT 
Х1 Н, YATAS 
DAD D 
HFLAG — SET 58H PHYPERHSPACE FLAG DAD р 
IoRNT — SET 34H DEHITIAL ORIEHTATIDN чоч ғын 
; SELECT ADCURJENG TU HFLAG T H 
SSTRT: LOADX — A,MFLAG mou D, 
CPI d LOSL™ — vACC 
ант HTPR Sau 4 
| CASE--H2d-- NORMAL 5ТАЗТ-- MOT НПҮРЕНАРАСЕ бы ТАС 
CALL. SIRT РАНІР IUST, DESCHED LXI D, EXMST pEXHANNT 
CALL ЗЕН { ОШЕН Т:й,бТАНТ POS ЕТТЕР LD2LX EXPAT | 1ЧЕГЯТ EvHansTzéziso 
RET aou Nee DIN Mishi FILE 
НҮРН: JM ША! ax Т 
Рр DASE--H:1--HYPERSPACE ЯЕТИНЯ-- М0 DESTROY чару "uu 
CALL STRT 5 TEST ЕХ Сат ЕССЕ 
сағы MOORS =; RANDOM COURDIHATZS ттер LAX ОА,» 
Е als 
р CASE--H:-1--4¥PERSPACE ЯӘ5ТИяЯ5-- DESTROY Cel ЖЕП 
HBEST: CALL USTRY ap ЧАРУ vig 
CALL HCORd узан CONES ро TEST [f Y wean ЫМ 
"ET LOADX А, УТ] 
ENUSELECT aS 
: PE LIMIT 
STAT: LOBLY PLES PRORYAL SPANT Сн SWAPY YS 
Kou ІЗНІР биа һа L5 DE 4 SHIP? ШІ SUN? 
LESLY РСЕМІ EALE ARI DX HL LOAUX nh. Xlet 1 
меу МЕ DUHIP SWA <> CALL ШЕ; 
143% | Tr] SUN Н.Ш, Yoo SIN 44 
«0v M, a JP ATST 
LDOSLE PEPHF ҰБ AU LUASE ГРД 
awd m ІШЕК Ags 
pus 4 ЕРІ зип rad, Y < SUN TATIUS 
ИШ nul PURER SHES SELF Je TST 
ПЕТ TALL етич 
1 ЧЕТ 
JESHI LOMAX — А,ТОВНТ СЕТ DRIERTATIOS 2 TES] FOR CLOSE TORPEUOS 
SIOS a, ВЕРЫ "ISI:  LOADR — D,UDCel orto v Poo fe Suje 
LXI ll, STERS p SAST EDUEN LUATE E,DZe7 yus "55 UF *Hlr 
ПАШ 3 с AbZU J% HL PUSH а CAVE SHIP ELE Beth 
"ul 1,12 212 ЗҮТЕЗ TO BOUE Е it, 3Ul PFERST TORPEDO up PNT 
PXküP: — MUM aM orice SIATT coors FLOG: шу зүн IHL -> 45 
STAY a ; TO ove собе “Oy 
ISX H Line MS CLAIMED? 
Lay 4 ЕРІ й EST ғол 2290 
пен b A HX"SUL ІШЕКТІ TIOAPIUD 
LINE PXLOP матага LOIN 4,401 оно x PUS LF TOWEELG 
RET 909 n 
: aag 
ішті: SCALL F p ANDON AYER OIX A СЕ] EPSL" 
STORY M Yii tH O, * CODRD Jè чу, NOT PLESI ЧИН 
STORY а, MAH | LADY а, OCH? db Y POS UF ICXPLUD 
5бА Ê Зи} Е EEDIT SHIP PUS 
STORY — h,vHel  :".D. Y 20090 a35 
STORY й, eT CPI ЕРШІК 
SCALL Z JH NIT p00 CLUS; EWULGH 
STONY Ay YM 2840. ХО CVELOZITY) нұлы: LAL НӘРІ ІЛЕХІ TORPEDO РЯТЫ 
SEALL F? SUS а йт 
STON n, YNM скр Ш PCHEZR OF Mè 
“CALL 2 JNZ FLOUP =; NU 
STORY Ам (1.0. v EMP L 
CALL & JZ FLOUP — ;L ТС 
STORK — A, YET Pur n PEAUE STALK 
AVI fy гап MYPERASPACE FLAG КЕТ 1ЗОТН HEL ZERU 
STORY — A,HFLAN HLT: LhüLX — IMPNI — :TO3PEDO РОСТІ oy 
RET mel me ФМЧЕАЧ TRSTR {Bane 
3 AVI 8,2 fgELEaSE IpsPEODO 
ЗӘРЕ IGESI E E Ipp rA I Enp tr Ettir: STORY 4, RCT 
i Str FLY PROGRAM POP 4 POESTCOE TRIP очын 
SEPETE RA Етікті ТЕРІРІТШШІЗІШІШ cta CALL para 
at БЕТ UH RET 
M SET &H |o SUSROUTISE TO LNCREMEMT SZDPE, SCHEIN 
xum SET 9H 3 SHIP START AND REPLACE SHIP w]1H EXPLOZIOR 
YAM SET ЕШ t ALSO USED [М HYPERSPACE PROCESSING 
КАСС SET ван D$TRY:;  LÜSLX — SCPNI (фТЕВТӘНІ SCORE ADOR 
YAGC SET САН моу An : INCREMENT SCONE 
1NPNT SET ЕСИ IBF А 
N3PNT — SET ЗЕН DAA 
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DO IT 
WITH 16 BITS 


DO ІТ BETTER 


With the language that is best suited for your application: Business programming in 
COBOL, Scientific and Engineering in FORTRAN IV, Educational in BASIC, and 
Systems Implementation in our MACRO ASSEMBLER. 


With hardware that will grow with your application, and protect vour software in- 
vestment. 


DO IT FASTER 


With extensive support and utility programs to speed development of your applica- 
tions software. These include a Diskette Operating System, Relocatable Linking 
Loader, Load Module Library Editor, Symbolic Debugger, and Text Editors. 


With a 16 bit processor that includes hardware multiply and divide, real-time clock, 
and peripherals like single or dual diskette subsystems with integral ОМА con- 


troller. 


DO IT WITH А МісгоМОУАс 


BPI 


If you are serious about computing. call or write 
todav. BPI Inc.. 2205 East Broadway. Suite 6. 
Tucson, Arizona 85719 1602) 326-6975 


(B NOVA ıs a registered trademark of баға Ganeral Corporation, Southboro, Massachusetts Circle 392 on inquiry сага. 


Listing 5, continued: 


:ОНІР ENTRY ALOR 
2МА5К т ot 
ГІМЕ INTVAL IO PL ST 


WITH EXPLOSION 
В, EXPLO EXPLO SU3 


{509 CALL 


5ЧАР X COORIS 


р5ШАР Y COORDS 


КЕШНИ 
1 ACCELERATION 


моу М, А 
1 SCHED SHIP START 
LOSLX PEPAT 
му Myo 
LDA TIME 
ADI [атм 
INK H 
MOV m4 
3 REPLACE SHIP 
LXI 
LD3LX PCPNT 
mov H.E 
[NX H 
MOV nD 
RET 
М 
SwWAPX: — LUBLX XN 
XCHG 
ЕЗІН XNM 
SDBLX XN 
YCcHG 
SDBLX ХУМ 
RET 
S4AP Yt LOOLX Yu 
XCHG 
LDBLX Yun 
SDBLX YN 
XCHG 
SDALX YNM 
RET 
E 
+ ACCELERATION TASLE 
ХАТА: DW ё 
Du ACONI 
ҮАТАЗ: DW ACON 
s ACONI 
Эч a 
Da -ACONI 
Du -AÇAN 
24 -ACONI 
De М 
Did ACONI 
i 
DEEERGPE RETESET STATE 
Н ТИНРЕПО FLY PuüGHAM 
КІРЕР РЕРІРРРЕРІЗ ТІРІ 
MLY: — SCALL 1 
SCALL 2 
: TEST ЇР X NEAR SCREEN EDGE 


LOADX A Ші уко X POS OF TORPEUN 
435 1445 VALLE OF У 
cel LIMIT — :9U2TRCT LISIT 
JP BLANK — PNEA4 EDGE JF + On ? 
21161 If Y WEAR EDGE 
LOAUX 8,9097 HG Y Pos ОР TURPEUD 
Aas 
ПРІ LIMIT 
JP BLANK — 1NOI ЧЕАҢ СОБЕ 
РО FORPEDU MIT SUN 
LOAUY A, XMI 
A35 
CPI SUN 
НР {ТЕТЫ ТЕ SUT 
LOAUX A ум 
A35 
ЕРІ SUN 
RP DOETURN EF OT 
RLANK:  LDOLX — INPNT — ;MBEAB/MOISP INST 
кү м.а :MREADL 
VL aye 
STORY А, HORT pok LEAST TORPEDO 


НЕЕ 
GEP 
RCON Euu EPSLN*LaEH 
"m ERU (5» VCOIND /7 
FIRE: LO3LX GEPNT POISFATCH TASLE ENTRY ҒОИ SHIP 
INX H 
MVI 4,1 ;DESCHEDULE SELF 
LOADX — A,OHENT 
ADD А : DOUBLE ORIENTATIUN 
Mov L.A SAVE FOR LATER 
"vl н.а 
SHLD 095АУ 
LÜBLX . FdPNT — :PNTH TO IST TORPEDO ->HL 
PUSH 3 ¿SAVE SHIP SLOCK BASE 
; FIND FREE TORPEDO 
MOU В, н PHL -> 3C 
MOV сы 
LOAOX А, АСЫ] ТЕЗІ FOR CLAIMED TORPEDO 
CPI e 
Jz SHOO! (NOT CLAIMED 
POP 3 SANE STACK 
RET {НО FREE TORPEDOS 
: SHOOT А TORPEDO 
SHOOT:  LO3LX IHPNT — 1UN3LANK. TORPE2G 
мм м,2 z '®015Р' 
MVE А, ЯМАХ :5ЕТ TIMEQUT COUNTER 
STORK A, ЗСТ ; TO CLAIM TORPEDO 
POP H SKIP 023. BLK IR HL 
Мур 0, 1и 100 AYTES TO MOVE 
XLOOP: MOV А, 0 ЗҮТЕ ЕЧОЙ SHIP COORDS 
Sfax 5 x INTO TORPEDO COORDS 
INX H РНЕХР SYTE 
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LNX d 

2689 D ;DECREMENT CNTR 

JEZ XLOOP — ;NMÓT DONE YET 

LXI H, -ie 

DAD 3 :8ESTORE TORPEUO BLK 
Moy 8," 

muy CL 


COMPUTE INITIAL TORPEDO COORDINATES 
КОМ-1) & YON-1) ARE SHIP'S + COLLISION RAD 


KEN) & YON) ARE SHIP'S + VELOCITY + COLL ЯАР 
LHLD ORSAV 
(хі O,XVIA3 ;Х VELOCITY TABLE 
DAD 0 
моу E, M :TEMEL [м DE 
1NX K 
MOV р.м 
LDBLY — XN 
DAD D PADD VEL+ COLL TO X(N) 
SDOLX ХЫ 
LHLD ORSAY 
LXI Da XRTAS COLL RAD TABLE 
DAD D 
мау E, n 
И H 
MOV DM 
LÓBLX ХМ 
DAD D :ADD COLL TO ХВ-а 
SU3LX XAM 
i 
LHLD ORSAY 
LXI D, YVTAB 
DAD D 
MOV E," 
INX H 
моу DM 
LDBLX Үн 
DAD D {А00 VELeCOLL TO YEN? 
SDBLX — YN 
LHLD ORSAY 
LXI D, YRTAB 
бар D 
моу E, M 
INX н 
nov p," 
LDBLX — YNM 
DAD D :^DD COLL TO Y(N-13 
SPBLX ТАМ 
RET 
: COLLISION RADIUS TABLES 
XRTAB: ры 2 
пы "CON 
YRTA3: DY RCON 
aw RECON 
бы ә 
04 -RCON 
ры -RCON 
ру -RCON 
пы e 
pw RCON 
1 H.U. VELUCIIY + LULL HAU [Aot ES 
XVIA3: 0м g 
ow YEON 4 сон 
ҮУТАВ: ру усон ICON 
) исон + ACON 
€ 
= VCONI -RCON 
- VCON- ROOM 
- VCUNL -RCON 
o 


VCONI+ &CDR 


ч 
ZEIT 
ә 
1 
5 
A, SCRE  :3C0RE VALUE 
ЙЕН ;8IGHT DIGIT 
RLC rez 
ADI Nums 21892х OF SUBH IN HL 
mvi HA 
"oV E 
моу E, SUFI ALOR IN DE 
14x H 
моу D," 
LOLS 58142 РАТА TO DLGIT 
mov "VE Шығ AVON I5 DISPL FILE 
INK H 
MOT "D 
LUAUX A,SCPE + SCONE VALUE 
ANI дген ¿LEFT DIGIT 
Hat DJUSTIFY £ sz 
Hac 
ніс 
51 NUYS 
YVI Ayu 
MOV L,À 
моу E,“ 
ax H 
ду и, л 
ырах 5016 
ROV Х.Е 
INX H 
nov Nu LEFT Diu IN DISPL FILE 
RET {РЕТИЯЧ 


Listing 5, continued: 


РОН SPENT TORPEDOS | 


1212:1111229271139141111111111111 
t DON'T CHECK BUTTONS IF ALREADY 
ROT: LOADX А, KFLAG 

a 


ЕРІ 
JAZ SPNCK :СНЕСК FOR SPENT BULLETS ANYWAY 
LDHLX ВАРНТ 

v D," 1 ЗОТТО!# WORD 


1 CHECK FOR BOTH Сы AND CCW, 
3 INDICATING MYPERSPACE 
LOADX А, НУРМ ;MASK FOR HYPERSPACE 


“ov E, A 
ANA р 
ХАА Е 
JNZ CWCK {НО - CHECK FOR CV 
1 BLANK SHIP 
LXI р, NULE :HULL GRAPHICS SUB 
LD3LX РСРЮТ :РИТН TO CALL 
Nov M,E 
iv K 
M, D ; INSERT 
; SCHEDULE SHIP START AFTER HDLY 
LDBLX  PEPHT ¿SHIP START ENTRY 
"1 Ml 
LOA TIME 
ADI HDLY 
[nx H 
pov M, А 
{ SEE ІР ШЕ REED TO DESTROY SHIP LATER 
nul bul 
SCALL 2 1RANDOM # IN A 
cei 2 {> ZERO 
JP NODST p YES--DON'T DESTRY 
Mul D,-l 1 N0-- DESTRY 


NODST: STORX — D,HFLAG INDICATE TO SSHIP START PGM 


JP SPNCK 
} END OF HYPERSPACE PROCESSING 
р CHECK FOR CM COLOCKWISE) ROTATION 
CucX: LOADX A, СИМ — ;MASK FOR CW 


AYA 0 

JA CCWCK — tCHECK FOR CCW 
LOADX А, ORENT {010 ORIENTATION 
INR А 1UP BY | 

АНІ 7 


STORX A, ORENT 
2 CHECX Be ctw { COUNTERCLOCKWISE) 
CCWCK: — LOADX А, CCWM sMASK FOR CCW 


Aga b 

dz DINS 

LOADS А, ОЯЕКТ 

DCR ^ q DOWN BY | 
ANI 7 


SIORX  A,ORENT ; INSERT ORENT ІН DISPLAY FILE 
DIUS: — LOADX 0, ORENT 
LDALX  PDPNT { ОВЕНТАТІОН IN DISPLAY 


MOV А, М 
AKI аған 1$1Н1Р OLD ORENT BITS 
ORA D 2 INSERT NEM 


Vo MA 

1 CHECK IF FIRE BUTTON ON 

FINCK: LDBLX SAPNT  ;3UTTON ADDR 
йоу 


Df :BUTTON WORD 
LOADX A, FIREM ;FIRE MASK 
ANA D 
JAZ INCHK ;SEE IF INHIALT 
ку A,@ IRO FIRE -- CLEAR INH 
STORK А, FINH 
m SPNCK 
INCHX: LOADX  A,FINH CHECK ІЗНІЗІТ FLG 
CPI 2 
JRZ SPNCK —:5ET 
MVI A, ¿XOT SET -- SET IT 


LDSLX — FIPNT — :SCHEOULE TORPEDO FIRE 


wy м,а 
{ CHECK FOR SPENT TORPEDOS 
SPNCK:  LD3LX — FBPNT ; TORPEDO POINTER 
: FIND CLAIMED TORPEDO VITH TIMEOUT 
1 FOR THIS SHIP 


хау 3,H іні -> 8С 
чау CL 
LOADX А, RENT 
ЕРІ В ¿TESI FOR CLAIMED 
RE s NOT CLAIMED 
DCR ^ s DECREMENT TIMER 
STURX А, RENT RESTORE IN BLOCK 
RN£ ¢#OT ZERO YET 
LDBLX — INPNT 
нуі Ma SLANK TORPEDO 
RET 
НЕ ЕР ЕЕРРБІНІРІЗ 232211212105 
Н KEYBOARD DECODE PROGRAM 
НЕНЕН НЕНЕН 
CILE EQU “с 
KBDCD: моч Суй tSAVE CHAR 
CPI CTLC “С? 
RNZ a RETURN IF NOT 
LXI H, TENTI] <SCHED INITt 
MUI н,2 
LXI Н, ІЕВТ2+І :5СКЕ) ІМІТ? 
“VI LE 
RET 
H 
END ГЫ 


VECTOR 
PACKAGING MATERIALS 
SAVE TIME & MONEY 


жу: ae 


$100 CARDS—100 PLUG CONTACTS—Convenient universal 
tinned pads and bus lines. For interface, memory expansion, 
breadboarding. Mount almost anything anywhere on card. 


S100 CONNECTORS for WIRE WRAPPING or SOLDERING 


BEAUTIFUL Model VP2 


NEW VECTOR-PAK 

CASES for micro-computer 

circuitry, assembled. Constructed 

of aluminum, finished in vinyl. Slide out covers for easy 
access. Includes card guides, heavy chassis plate, perforated 
bottom cover for cooler operation. 

Card guides perpendicular to front panel, Model VP1, $128.30. 
Card guides parallel to front panel, Model VP2, $134.30. 


$100 MOTHER BOARD, $29.50. 11 positions ready for 
connectors. Glass epoxy, plated thru holes, circuitry for 
active termination, 12 tantalum capacitors and instructions. 


PLUS revolutionary Slit-N-Wrap wiring tools, Micro-Vector- 
bord® printed circuit kits, 1.C. sockets, extenders. 


Send for new catalog. 


VECTOR ELECTRONIC COMPANY, Inc. 
12460 Gladstone Avenue, Sylmar, CA 91342 
phone (213) 365-9661, twx 910-496-1539 


540777 


Circle 393 on inquiry card. 
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theyre 


The new VALUE-STANDARD in personal 
computing systems! Heathkit computers 
give you the power and performance to 
go wherever your imagination and pro- 
gramming prowess take you. They're de- 
signed to get you up and running fast, 
interface with I/O devices easily and 
quickly, accept additional memory and 
I/O devices, store and retrieve data with 
speed and accuracy, respond to your re- 
quests with lightning speed. They offer 
complete mass storage capabilities, power 
and reliability for any programming appli- 
cation, and they're priced low enough to 
give you real VALUE for your computer 
dollar! We've toid you they're the ones 
you've been waiting for — here's why! 


These Heathkit computer products are 
"total system” designs with powerful sys- 
tem software already included in the pur- 
chase price. They're the ones you need 
to get up and running fast. And they're 
backed by superior documentation in- 
cluding easy-to-follow step-by-step as- 
sembly and operations manuals, and 
service support from the Heath Com- 
pany, the world's largest and most experi- 
enced manufacturer of electronic kits. 


NEW H8 8-Bit Digital Computer. This 8- 
bit computer based on the famous 8080A 
microprocessor features a Heathkit ex- 
clusive “intelligent” front panel with octal 
data entry and control, 9-digit readout, a 
built-in bootstrap for one-button program 
loading, and a heavy-duty power supply 
with power enough for plenty of memory 
and interface expansion capability. It's 
easier and faster to use than other per- 
sonal computers and it's priced low 
enough for any budget. 


NEW Н11 16-bit Digital Computer. The 
most sophisticated and versatile personal 


here? 


the new HEATHKIT low-cost 
personal computing systems 


computer available today — brought to 
you by Heath Company and Digital Equip- 
ment Corporation, the world leader in 
minicomputer systems. Powerful features 
include DEC's 16-bit LSI-11 CPU, 4096 x 
16 read/write MOS memory expandable 
to 20K (32K potential), priority interrupt, 
DMA operation and more. PDP-11 systems 
software for fast and efficient operation 
is included! 


NEW H9 Video Terminal. A full ASCI) ter- 
minal featuring a bright 12" CRT, long and 
short-form display, full 80-character lines, 
all standard serial interfacing, plus a fully 
wired and tested control board. Has au- 
toscroiling, full-page or line-erase modes, 
a transmit page function and a plot mode 
for simple curves and graphs. 


NEW H10 Paper Tape Reader/Punch. 
Complete mass storage peripheral uses 
low-cost paper tape. Features solid-state 
reader with stepper motor drive, totally 
independent punch and reader and а copy 
mode for fast, easy tape duplication. 
Reads up to 50 characters per second, 
punches up to 10 characters per second. 


Other Heathkit computer products in- 
clude a cassette recorder/player and tape 
for mass storage, LA36 DEC Writer ІІ key- 
board printer terminal, serial and parallel 
interfaces, soflware, memory expansion 
and І/О cards, and a complete library of 
the latest computer books. The Heath 
User's Group (HUG) provides a newslet- 
ter, software library and lots more to help 
you get the greatest potential from your 
Heathkit computer products. We've got 
everything you need to make Heath your 
personal computing headquarters, send 
for your FREE catalog today! 


Prices and specifications subject to change without notice. 
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Also Available: the famous LA36 
DEC Writer ІІ Keyboard Printer Ter- 
minal only $1495 (Assembled)! 
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HEATH 
Heath Company, Dept. 334-340 
Schlumberger Benton Harbor, Michigan 49022 


Please send me my FREE Heathkit Catalog. 
| am not on your mailing list. 
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Name. 
HEATHKIT CATALOG 4 
Read all about our exciting com- y Addresa 
puter systems and nearly 400 other 1 tie : 
fun-to-build, money-saving elec- SS E E E EE i 
tronic products in kit form. 2 Pa зы 
Prices аге mail-order FOB, Benton Harbor, Michigan. i 


Heath Company, Dept. 334-340 Benton Harbor, Mi 49022 | ——————————————— 
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The newly available floppy disk drive 
units have opened many new areas of appli- 
cations for microprocessor users. Іп the area 
of high utilization data, and fast interactive 
programs, the capabilities of random access 
disk storage devices are unequaled. Unfor- 
tunately, the price of such units often puts 
them outside the budget of personal com- 
puter users. Even when disk units are avail- 
able, the advisability of using these devices 
for storing low utilization programs or data 
may be doubtful. You don't really need a 
$1000 auxiliary storage device to maintain a 
Christmas card list which is used once a year. 

The new, special design digital cassette 
recorders have also generated a great deal of 
interest. These units allow software control 
of ali tape functions, and provide for tape 
position sensing. While the price of these 
units is about half that of a single disk drive, 
they are still somewhat expensive. Like disk 
units, they also require fairly sophisticated 
interface hardware for proper operation. 

Audio cassette units, on the other hand, 


Sequential File Processing 


are cheap and readily available. These units 
are rapidly becoming the standard auxiliary 
storage medium for small computer systems. 

Audio cassette units do, however, have 
several shortcomings. Compared to the other 
devices, they are slow, and most standard 
audio units do not have provisions for 
sensing the relative position of the tape. 
Further, most such units use a single motor 
for all tape operations, and accomplish the 
fast forward and rewind functions through 
gearing between the motor and the capstans. 
The physical pressure required to engage 
these gear trains virtually prohibits software 
control of these functions. 

There are applications in which these 
shortcomings can be minimized. These ap- 
plications are those that involve the use of 
auxiliary file storage where the information 
stored is inherently sequential in nature. 
While audio cassettes cannot compete with 
either digital cassettes or disk files in either 
speed or flexibility, they can provide very 
satisfactory results in the processing of 
sequential files. 

This situation closely parallels the case in 
the data processing industry, where sequen- 
tial tape files still play a major role in 
auxiliary storage. The economic advantages 
of these units can often offset the short- 
comings of this type of storage. 


About the Author 


Wayne D Smith is currently an assistant professor of computer science at 
Angelo State University, San Angelo TX. He received his PhD in Computer 
Science from the University of Illinois in 1976. Besides his professional and 
hobby interest in computers he also enjoys operating an amateur radio station 
and flying. 
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Figure F: Relationship between files, records and data items in a sequential file, 


Nature of Sequential F iles 


Figure 1 indicates the basic relationship 
between the components of a file oriented 
data processing system. In this type of 
system, information is arranged in sets or 
collections called files. The information 
within a file is usually related by the type of 
dala contained in the file. For example, а 
small business might maintain separate files 
for employee records, customer accounts 
and stock inventory. 

Files are then subdivided into smaller 
units called records. There is a single record 
(ar each entity within the file. Іп the case of 
the files mentioned above, there would be a 
record for each employee in the employee 
file, a record for each customer in the 
customer file, and а record for each stock 
item in the inventory filo. 

A record is simply a collection of related 
data items. [п any file processing system, the 
user specifies the data items that constitute a 
record. For example, the records in a Christ- 
mas card list file would probably contain 
[ive data items. These items would be: name, 
address, city, state and zip code, These items 
are related within a single record in that they 
all pertain to the same individual. А collec- 
Поп of these records, whether on magnetic 
tape, magnetic disk, or in an address book, 
constitutes a file. 


Files which are stored on magnetic tape 
are called sequential files because the records 
in such a file are stored one after the other 
on the recording medium. One of the major 
disadvantages of this storage type is the 
sequential arrangement of files, In order to 
obtain the information stored in the Nth 
record in such a file, the preceding N-1 
records must be bypassed. Without tape 
position indicators, this means that the 
preceding М-І records must be processed at 
normal tape read speed before the Nth 
record can be read. 

A second, related problem concerns iden- 
Шуіпв individual records. Since many rec- 
ords may be read before the desired record is 
reached, some provision must be made for 
determining when the correct record has 
been found. |n practice, this problem is 
usually overcome by providing each record 
in the file with a separate data ttem that can 
be used to identify that particular record. 
This identification must, of course, be 
unique for each record in the file. 

Many types of records already contain 
data items which may be used for identifica- 
tion purposes, Ап employee file, for exam- 
ріс, would probably contain à social security 
number in cach record. This number is 
unique for cach employee, and could be 
used for record identification. In other cases, 
an additional data item would have to be 
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added to the record solely for purposes of 
identification. In the Christmas card fist 
mentioned earlier, a sixth data item would 
have to be added in order to provide for 
record identification. For practical reasons, 
alphabetic data items, such as names, are 
seldom used for record identification. 

While the records within a file do not 
necessarily have to be arranged in any special 
order, the search for a specific record is 
greatly facilitated if the records are stored in 
some orderly fashion. Sequential tape rec- 
ords are usually arranged in numerical order 
based on the identification number. Іп fact, 
this numerical ordering of recards is a crucial 
requirement if efficient sequential file pro- 
cessing is to be possible. All the algorithms 
involved in processing sequential files are 
predicated upon this ordering, 

The actual order of the records is im- 
material. The records may be arranged in 
either ascending or descending order, depen- 
ding on the preference of the user. Since 
ascending usually seems more natural to 
people, this arrangement will be assumed in 
the discussion which follows. 

The sequential ordering of records has a 
large impact upon the speed with which a 
file can be processed. Suppose, for example, 
it becomes necessary to look up the ай. 
dresses from five records in the Christmas 
card file mentioned above. If the records are 
unordered, each search must begin at the 
first record and search until the desired 
record is found. After listing this record, the 
tape must be rewound, and the search for 
the next record initiated from the beginning 
of the file. With this strategy the average 
number of records which must be read in 
order to find a specific record is one half the 
number of records in the file. Finding five 
records would require, on the average, read- 
ing 2.5 times the number of records in the 
entirc file. In the worst case, it could require 
reading almost five times the number of 
records in the file. 

If, on the other hand, the file is arranged 
in numerical order, the process is greatly 
simplified. In order Lo take advantage of the 
sequential ordering of the file, the numbers 
of the records to be found are also entered 
in sequential order. When this procedure is 
followed, processing time can be greatly 
reduced. After the first record is read and 
processed, the second search can begin with- 
out rewinding the tape. Since the second 
record has a higher number than the first 
one, that record must follow the first record. 
This means that the maximum number of 
records which must be read in order to 
process all five addresses cannot exceed the 
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number of records in the file. This represents 
a considerable savings over the unsorted 
case, 

Note, however, that the number of rec- 
ords read does not vary greatly regardless of 
the number of addresses to be found. That 
is, it requires about the same tape read time 
to process one record (average: one half the 
file length) as it does to process all the 
records in the file (full file length). This 
leads to the obvious conclusion that the type 
of files which are best suited to sequential 
storage are those in which a high percentage 
of the records are processed during each 
computer run. The number of records proc- 
essed in a single run, divided by the number 
of records in the file, is called the activity 
ratio. As this value approaches one, process- 
ing efficiency approaches its maximum. А 
Christmas card list in which all records are 
listed for printing address labels has an 
activity ratio of 1.0. [n this instance, sequen- 
tial files offer a very efficient type of 
auxiliary storage. 


Updating 

As outlined in the preceding section, the 
processing of a sequential file does not differ 
greatly from the processing of any other 
type of file. The major differences appear 
when it becomes necessary to update, or 
change, the information which is stored in a 
sequential file. Updating may become neces- 
sary for any of several reasons. |n some 
cases, data items may become inaccurate, as 
when a member of the Christmas card list 
moves. Іп other cases, it may become neces- 
sary to add or delete entire records from the 
file, as when a new employee is hired or an 
old one retires. 

Due to the nature of magnetic tape 
drives, it is virtually impossible to position 
the tape head over a specific dala item 
within a record. іп fact, it is almost as 
difficult to position the tape head at the 
beginning of a specific record, since the 
record must pass the tape head before it can 
be read and identified. The process of adding 
new records іп the correct sequential pasi- 
tion presents additional difficulties. Inserting 
such records will necessitate moving all 
subsequent records down in the file, Minor 
érrors in tape head position сап result in 
erroneous or unreadable data, 

To overcome these, and other, diffi- 
culties, the technique of using two tape units 
is employed. Instead of trying to change the 
information in the old file, a completely new 
file is created. This new file contains all the 
data and records from the old file that 
remain valid, plus any corrections, additions 


Why you should buy a digital 
multímeter frons the 
leader ín digital multimeters. 


If you're shopping for your first multi- 
meter, or moving up to digital from 
analog, there are a few things you 
should know. 

First, look at more than price. You'll 
find, for instance, that the new Fluke 
8020A DMM offers features you won't 
find on other DMMs at any price. And 
it's only $169* 

Second, quality pays. Fluke is recog- 
nized as the leading maker of multi- 
meters (among other things) with a 
30-year heritage of quality, excellence 
and value that pays off for you in the 
8020A. 

Third, don't under-buy. You may think 
that a precision 3%-діріі digital multi- 
meter is too much instrument for you 
right now. But considering our rapidly 
changing technology, you're going to 
need digital yesterday. 


If you're just begínning, 
go digital. 


Why not analog? Because the 8020A 
has 0.25% dc accuracy, and that's ten 


times better than most analog meters. 

Also, the 8020A's digital performance 
means things like 26 ranges and seven 
functions. Апа the tougher your home 
projects get, the more you need the 
8020A’s full-range versatility and ac- 
curacy. The 8020A has it; analog meters 
don't. 

If you're a pro. 

You already know Fluke. Апа you 
probably own a benchtop-model multi- 
meter. 

Now consider the 8020A: smaller in 
size, but just as big in capability. Like 
2000-count resolution and high-low 
power ohms. Autozero and autopolarity. 
And the 8020A is MOV-protected to 
6000V against hidden transients, and 
has overload protection to 300V ac. 


Nanosiemens? 


Conductance To Resistance Conversion 
10 


10,000 
01 


Conductance (nS) nanosiemens 


Beginner or pro, you'll find the meter 
you now have can't measure nanosie- 
mens. So what? With the 8020A con- 
ductance function, you can measure 
the equivalent of 10,000 megohms in 
nanosiemens. Like capacitor, circuit 
board and insulation leakage. And, you 
can check transistor gain with a simple, 
homemade adapter. Only with the 8020A, 
a 13-oz. heavyweight that goes where 
you go, with confidence. 


What price to pay. 


$169.* 

Of course, you can pay more. Or less. 
Tn fact, you could pay almost as much 
for equally compact but more simplistic 
meters, and get far less versatility. And, 
the 8020A gives you the'plus' of custom 
CMOS LSI chip design, and a minimum 
number of parts (47 in all). All parts 
and service available at more than 100 
Fluke service centers, worldwide. Guar- 
anteed, for a full year. 

Rugged. Reliable. Inexpensive to 
own and to operate; a simple 9V battery 
assures continuous use for up to 200 
hours. 


Where to buy. 


Call (800) 426-0361 toll free. Give 
us your chargecard number and we'll 
ship one to you the same day. Or, we'll 
tell you the location of the closest 
Fluke office or distributor for a per- 
sonal hands-on feel for the best DMM 
value going. 

*U.S. price only 


Fluke 8020A DMM for 
Home Electronícs Experts: $169 
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оғ deletions that may be required. This is 
accomplished by using the old file as input 
(read only mode), while a new file is created 
in output (write only mode). Records which 
are to remain unchanged are transferred 
directly from the old file to the new file, via 
computer memory. Records which are to be 
changed receive part of the data items from 
the oid file, but have other items updated 
from another input device (keyboard) before 
they are transferred to the new file. Records 
which are to be deleted from the file are 
read from the old file, but are not written on 
the new file. 

Completely new records receive all the 
data items directly from the keyboard input 
device. After all data items have been en- 
tered, the new record is written on the new 
file. Program control insures that new rec- 
ords are entered in the correct sequential 
position in the new file, To facilitate the 
process of adding new records in sequence, 
all new files are initially created with sub- 
stantial gaps between the record identifica- 
tion numbers, 

The technique of creating an entirely new 
file instead of trying to correct an old file 
has one major disadvantage. This disadvan- 
tage is, of course, the requirement for two 
separate tape units. There are, however, 
several advantages which far outweigh this 
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TAPE UNIT Figure 2: Circuit for con- 
trolling two tape decks for 
sequentia! file manipula- 
tion. The power pin con- 
nections to the 7404 (ІСІ) 
are +5 V to pin 7 and 
GND to pin 14. Тһе 7404 
inverter and indicator 
LEDs are not needed for 
the working of the circuit. 
Putting them іп enables 
you to tell whether a read 
or write operation is hap- 
pening. To make it easier 
to tell the difference from 
a distance, | have made the 
LED for writing red and 
the LED for reading green. 
Any equivalent LEDs will 
perform the same func- 
tion. Alf resistances are in 
ohms and ail resistors are 
0.25 W. 
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single shortcoming. One significant advan- 
tage is that the exact positioning of the tape 
is not critical, Since the new records are 
written on blank tape, there is no problem 
with record alignment, and writing over old 
data cannot occur. 

Another advantage is that each tape unit 
is operated in a single mode. Using audio 
cassettes, this means that one unit is always 
in the record mode, while the other is in the 
play mode. During the update process, the 
tapes operate in only this mode. The fast 
forward function is not required, and the 
rewind function is used only after ali proc- 
essing has been completed. 

This single mode type of operation great- 
ly simplifies the operation of the cassette 
units during the update. Since each cassette 
operates in only one mode, the function for 
each tape drive can be set up before process- 
ing begins. During processing, the tape units 
need only be turned on or off as records are 
read, processed and written. Since almost all 
cassette recorders have provisions for remote 
motor control, software can be utilized to 
activate the tape recorders as needed by 
commanding a suitable interface circuit such 
as that in figure 2. 

One final advantage to the 2 tape system 
involves the protection of data. Since the old 
file is used only in the read mode, it will 


NOW, DISKS TOO! 


(And they're Disk-tinctly Digital Group.) 


With the addition of our all-new Disk Subsystem. the Digital Group 
becomes the only manufacturer of microprocessors to offer you a 
real choice. Tape or disk Or both Whatever you want 


We spent a lot of time designing and testing our new Disk 
Subsystem, and it shows in the result. The Subsystem is highly 
flexible. . . gives you direct access to data. . and completes your 
Digital Group System. 


Here's what the Disk Subsystem consists of: 


Disk Interface Card--provides the electrical interface between the 
disk drives and the computer. 


Disk Power Supply--provides al! power required for upto 2 drives 


Disk Cabinet and Cables--cabinets provide housing for 1 to 2 
drives plus the power supply; assembled cabling is provided for 
connection between all system components. 


Disk Drives--the Digital Group Disk Subsystem supports standard 
8" floppy disk drives from a number of manufacturers. Drives can be 
mixed, and in addition, mini-floppy drives are available for the 
function of a disk at minimum cost. 


Documentation and Software--the Digital Group's standard 
documentation includes construction guides, maintenance manual, 
theory of operation and other useful information to help you get the 
fullest value from your new Disk Subsystem. And there's also 
software to provide initial support 


The price? Low. It's become a tradition with the Digital Group to 
affer you high-quality, state-of-the-art equipment at the lowest 
possible prices. Our new Disk Subsystem is no exception. 


For only $745, you can get a standard 8" floppy drive and an interface 
card. А complete single-drive Disk Subsystem with interface, power 
suppiy, cabinet, and cables is as low as $995. 


Now the Digital Group system is really complete. If you don't ownit 
all yet. take another longing look. In addition to cur CPU, keyboard 
and video monitor, you can add an impact printer and the cassette 
storage system. Allin our beautifully coordinated custom cabinets. 
All unmistakably Digital Group. 


The Digital Group now has disks. And a lot more. Why not find out 
about all of our exciting products? Simply call or write today for 
direct information. From the Digital Group. 


the digital group 


box 6528 denver, colorado 80206 (303) 777-7133 
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remain intact even in the event that the 
updating program goes awry. If the user 
follows the practice of always maintaining 
the most recent version of the data, he or 
she will never be further than one update 
away from a current file. 


Hardware Requirements 


Assuming that a microprocessor already 
has a cassette Lape interface, the implemen- 
tation of a sequential file processing system 
requires very little hardware. As mentioned 
above, two cassette tape recorders аге 
required, one for input, reading files, and 
one for output, writing files. The micro- 
processor tape input and output circuits are 
connected to the appropriate tape unit, as 
shown in figure 2. Even when a single circuit 
is used for both input and output, no 
problem arises, since only one cassette will 
actually be operating at any given time. 

The cassettes can, of course, be operated 
manually if desired, but software control is 
easily implemented. Two latched bits of an 
output port arc used to provide tape motor 
control, These output signals are used 10 
activate the Lape motors through opto-coup- 
lers (Radio Shack 3276-1628, Texas Instru- 
ments TIL 111, or equivalent) and a single 
transistor. 

The opto-couplers arc used to prevent 
any polarity or voltage problems which 
might arise from direct interconnection of 
the microprocessor and tape motor circuits. 
In many cassettes, the positive terminal of 
the tape unit will be connected to the 
microprocessor ground terminal through the 
microphone and earphone cables. This ar- 
rangement would prohibit direct intercon- 
nection of the two circuits. Even when the 
electronics of a specific cassette would per- 
mit direct interconnection, the couplers аге 
still worthwhile. Using the couplers will 
allow changing recorders at a later date 
without regard to the voltage or circuit 
ground polarity. 

The only critical part of the circuit is the 
polarity of the transistor. The polarity of the 
remote jack should be checked before com- 
pleting the wiring. Almost any NPN tran- 
sistor will work, provided it can handle the 
current required bv the tape motor. The 
current requirement for a specific tape 
motor is easily determined by connecting an 
ammeter across the remote jack with the 
tape in the play or record position. There is 
a fairly high current surge as the motor 
starts, but this is of short duration. A steady 
state current of 50 to 100 тА is about 
average. 

The inverters and LEDs shown in figure 2 
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аге optional. The indicator LEDs have 
proven to be very useful, since they are the 
only way to determine whether a tape unit is 
on or off (short of looking at the cassetlc). 
They can also provide a measure of amuse- 
ment when a long tape program is running. 

The operation of this interface system 1s 
quite straightforward. [n order to process a 
tape file, the user first insures that the 
appropriate motor control is off, The cas- 
sette tape is then loaded and the tape 
function control is set for play or record as 
required. If a tape is to be recorded, it must 
be advanced past any leader on the cassette. 

After the tape is loaded and the tape 
control is set, program execution can begin. 
The functions of reading or writing the tape 
are then under software control. If a tape 
record is to be read, the applicable motor 
control is turned on by writing a T in the 
appropriate bit of the output port. Normal 
tape input routines are then used to read the 
record. When the record has been read, the 
tape motor is Lurned off. For writing 4 
record, the motor control is turned on, and 
normal tape dump routines are used to write 
the record on tape. А software delay is 
necessary in this case in order to allow the 
iape motor to come up to speed before 
recording begins. A second or two is usually 
sufficient. 


Buffer Storage and Label Records 


Processing sequential tapes requires that a 
certain amount of memory be allocated for 
storing the records as they are read or 
prepared for writing. This area is called a 
buffer, and is used to store the record 
currently being processed. The amount of 
memory required is minimal, since there is 
normally only one record in memory al 4 
time. іп one special case, when new records 
are being added to an existing file, storage 
for two records will be required. In all other 
cases, a single record length buffer is suffi- 
cient. Records are read into the buffer and 
then processed. Records may be wrilten 
from the buffer onto a new file or to an 
appropriate output device as desired. For a 
generalized tape handling system, enough 
memory should be allocated to provide for 
twice the length of the largest tape record 
that will be processed. Not all of this area 
will be used by every program, bul it should 
be provided in order to keep the system as 
general as possible. 

In a sequential file processing system, 4 
number of cassette lapes are required for 
storing the records of various files, More 
than one file may be stored on a single 
cassette, if desired, but this will result in 
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SCELBAL, the new microcomputer language 
that’s simpler than machine language. 4 


SCientific ELementary BAsic Language for “8008"/ “8080” FO, 
systems. A complete, illustrated program book. Routines. 
Techniques. Source Listings. Flow Charts. And more. 
Took several years to develop. Now yours for many years 
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slower operation unless the files are very 
short. 

Each file will contairi two distinct types 
of records. All the records except the first 
are the data records that contain the actual 
file information. The first record in cach file 
is a special type of record called the label, or 
header, record. This record should have 
exactly the same format on all files. The 
label record contains general information 
about the file itself. IL does not contain data, 
and hence does not need an identification 
number. It is always the first physical record 
on the tape. 

The purpose of the label record is to 
provide all the information which is required 
in order to process the file. Since this 
information changes from file to file, the 
obvious place in which to store it is in the 
file itself. Therefore, the first record in every 
tape file is dedicated to ihe label record. 

The label record тау be as simple or as 
elaborate as the user wishes to make tt. Ata 
minimum, however, it should contain: 


€ The file name or other identification. 

€ The date created. (due to updating, 
several files of the same name may 
exist). 

е The length of a data record. 


In a more elaborate system, the label record 
could also contain: 


€ The number and type of data items. 

е A description of ай data items and 
their type (ie: binary, BCD, ASCII, 
etc). 

€ А security code (access can be denied 
without knowledge of this code). 


All the remaining records on the tape are 
data records. The length and format of these 
records will vary from file to file depending 
on the amount and type of data in the file. 
The number of data records in a file will also 
vary. 

Any program which processes tape files 
of this type must first read the label record. 
The information contained in the label 
record is then used to set variables that 
tailor the program for reading and processing 
the data records from that specific file. This 
procedure allows a single generalized pro- 
gram to process files of various Lypes and 
lengths. 


Utility Programs 


In order to support the processing of 
sequential files, three general purpose utility 
programs are required. An optional fourth 
program may be provided if the user wishes 
a separate program for duplicating existing 
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files. Running an update program without 
entering any changes will accomplish the 
same thing, however. 

The first utility program is one which 
creates tape files from auxiliary’input. This 
program performs many of the functions of 
a text editor. Data is entered via the key- 
board, and is stored in the buffer until all 
the required data items have been entered. 
A sophisticated file creation program can be 
designed to query the user for data items 
one at a time until the record is complete. 
When all the data items have been entered, 
the record is written on the file. The process 
is repeated until the file is complete. 

The file creation program must insure 
that the label record is written on the new 
file before any data is entered. As with the 
data records, the program can be designed 
so as to query the user for this information 
prior to writing the label record. 

lt may be desirable to provide the tape 
creation. program with information about 
the number, length and tvpe, ie: character, 
binary or binary coded decimal (BCD) of 
data in each data item. Information about 
the type of data would be used primarily 
for error checking, but could also be used to 
allow data packing. Packing of numeric data 
would allow two hexadecimal or binary 
coded decimal digits to be recorded às a 
single byte. This would require additional 
program complexity in converting from 
ASCII input to a packed format. This com- 
plexity may be warranted in cases where 
the packed format would facilitate arithmetic 
manipulation of the data directly from the 
tape file. Conversion back to ASCII would 
be required when listing the file. 

As the data records are created, the user 
must supply the record identification num- 
ber for each record. The user must insure 
that these are entered in the proper 
numerical sequence. In order to provide for 
the addition of new records at a later date, 
an initial file should have records numbered 
in increments of about 100. 

The second required utility program is 
one which makes a hard copy listing of the 
data stored in a file. The label record тау оғ 
may nol be printed, depending on user 
preference. Тһе simplest type program 
would perform an unformatted dump of the 
data exactly as it is read from the tape. А 
more elaborate program could separate the 
various data items into different positions 
or lines on the page. This type of program 
would allow printing the data in the form 
of a customer statement, a check or an 
address label. 

By far the most complex of the utility 
programs is the update program. This pro- 
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START 


READ 
LABEL 
RECORD 


READ 
KEYBOARD 
1D (KID) 


READ OLD 
TAPE RECORD 
(T10} 


2 „ERROR QUT OF 
NO / SEQUENCE 
NO 
WRITE 9999 YES 
RECORD ON KID:9999 
NEW FILE P 
NO 
STOP 
NO 


WRITE ТАРЕ 
RECORD TO 
NEW FILE 

UNCHANGED 


READ NEW 
RECORD FROM 
KEYBOARD 


WRITE NEW 
RECORD TO 
NEW FILE 


READ NEXT 
KEYBOARD 
10 


ENTER 
CHANGES 
FROM 
KEYBOARD 


WRITE 
CORRECTED 
RECORD TO 
NEW FILE 


Figure 3: Seguential file updating algorithm allows the copying of records, 
deleting of old records, inserting of new records, and modifications of old 
records, This is a very generally applicable method, usable whenever serial 
format records are being processed. 


gram is used for the correction of erroneous 
data in existing records, and also for adding 
records to or deleting records from the file. 
The logic for this program, which is shown 
in figure 3, is based on Lhe assumption that 
the records in the file are arranged in as- 
cending order, based on the record identifica- 
tion number. It is also assumed that the 
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identification numbers of the records to be 
changed, added or deleted are also entered 
in this order. 

The crux of the update program lies in 
the comparison of the keyboard entered 
identification number and the identification 
number from the tape record just read. 
When the tape ID is less than the keyboard 
ID, this indicates that the tape record just 
read is not to be changed. This record is 
copied to the new file exactly as it existed 
on the old file. 

When the tape JD is equal to the key- 
board ID, the tape record just read is one 
which is to be either changed or deleted. А 
keyboard entry determines which action is 
to be taken. If the record is to be changed, 
the new data items are entered from the 
keyboard into the buffer area, directly over 
the data that was read from the old tape 
file. When the changes have been completed, 
the corrected buffer is written onto the new 
file. 

If a record is to be deleted, the program 
simply ignores the current tape record, and 
reads the next record into the buffer. The 
deleted record, therefore, does not appear 
on the new file. 

When the tape ID is greater than the 
keyboard ID, this means that the program 
was unable to find a record ID on the old 
file which matched the keyboard 10. There- 
fore, the keyboard 1D represents either a 
new record, or a typing error. When а new 
record is to be added, this record is entered 
into the second buffer area in memory. The 
use of this second buffer is necessary in 
order to prevent overwriting the last tape 
record read, which is currently stored in the 
first buffer. After the new record is entered, 
it is written to the new file from the second 
buffer. The added record now appears in 
proper sequence on the new file, while the 
last record read from the old file has been 
preserved. Processing then continues with 
the input of another keyboard ID number. 

Whenever sequential files are processed, 
there is always a minor problem concerned 
with determining when the end of a tape 
file has been reached. In the program shown 
in figure 3, the old programmer's trick of 
using a dummy record with an ID number of 
all 9s is used to indicate the end of usable 
data in the tape file. The same code is used 
to signal the end of data entry from the 
keyboard. When this technique is used, the 
user must remember to provide this dummy 
record at the time a new file is created. 


Examples 


There are many instances in which the 
sequential file processing system outlined 
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above could be used. Ап obvious example is 
the Christmas card list mentioned earlier. 
This file could be created and then stored 
for use each December. By using a fairly 
simple listing program, mailing labels could 
be generated directly from the file. Some- 
time in January, the update program could 
be run to reflect any new addresses received 
with that year's cards. Persons from whom 
cards were received for the first time could 
be added to the file, and those from whom 
cards were not received could be deleted. 
The tape could then be stored until the 
following December. The January update is 
chosen as a point at which the activity ratio 
could be expected to be high. More frequent 
updates are possible, if needed. 

An example which is not quite so obvious 
would be to use a sequential file as storage 
for a text editor which prepares input for an 
assembler. Іп this case, a record would consist 
of a single line of assembly language code. 
The data items would include: line number 
(record identification), label, operation, 
address and comments. Data items for loca- 
tion and machine code would be provided, 
but would be left blank by the file creation 
program. 

After the file has been created, it is 
transferred to the input cassette for process- 
ing by the assembler program. The assembler 
then generates the location and machine 
code for each record in the file. As the ma- 
chine code is generated, a new file is created 
on the output cassette. This file is identical 
to the input file except that the data items 
for location and machine code are filled in 
by the assembler. Optional features in the 
assembler could provide for loading the 
machine code for execution, or for creating 
a hard copy listing of the program as it is 
assembled. 

If errors are detected during assembly or 
execution, the original file can be corrected 
through the use of the update program. 
Since each line represents a record, incorrect 
lines can be changed by changing the data 
items in that record. Extraneous lines can 
be deleted, and new lines can be added, in 
their proper positions, through the process 
of deleting or adding records to the file. 

In using an assembler of this type, a 2 
pass approach is required. This technique is 
required in order to prevent unresolved 
references at the time the machine code is 
being generated. Without prior knowledge 
of all label locations, forward reference 
branch instructions could not be assembled 
as they are read from the input tape. The 
2 pass approach offers the additional 
advantage of dividing the assembler into two 
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separate programs, only one of which must 
be in memory at any one time. 

А particular advantage to using sequential 
storage with this type assembler is that it 
allows the assembly of very large programs. 
Due to the nature of sequential file process- 
ing, there is never more than one source 
language statement in the machine at any 
time. By processing the statements one at a 
time, more memory can be devoted to the 
assembler itself and its reference tables. In a 
machine with limited storage, this can result 
in a more elaborate assembler than would 
otherwise be possible. 

А final example is of a more commercial 
nature, and involves the processing of an 
accounts receivable file for a small business. 
The basic file contains permanent customer 
information, such as name, address, account 
number, etc. It also contains data items for 
previous balance, current balance, payments, 
and a number of charges. When the file is 
originally created, these last data items are 
all set to zero. 

During the first month, an update program 
is run, using this file as input. The file is 
updated by entering charges for that month. 
After all charges have been entered, the 
program computes the total charges and 
enters this value as the current balance in 
the new record. The record is then written 
on the new file. When all accounts have been 
updated, a listing program is executed, using 
the new file as input. This listing program, in 
effect, generates the first month's statements 
for all customers. 

During the second and all succeeding 
months, a slightly different update program 
is used. This program first combines previous 
balance, payments and all old charges to 
form a new previous balance. Entries are 
then accepted for both payments and new 
charges. When all entries are completed, a 
new current balance 15 computed. The listing 
program is then used to generate customer 
statements for the new month. 


Arguments Against Audio Cassettes 


There are two arguments which are often 
advanced against the use of audio cassettes 
in the manner outlined in the preceding 
sections. The first argument is that leaving 
the tape drives engaged for long periods of 
time can flatten the capstans, which causes 
wow and fiutter when tapes are read. In a 
system such as that proposed above, this 
would not present a problem. Even when 
large files are being processed, the motors 
would not be engaged for more than a few 
minutes at a time. In the case of file creation 
programs, where this time might extend to 


ап hour or so, the tape unit is constantly 
being turned on and off. The probability 
of the capstan stopping in exactly the same 
position after cach tape operation is quite 
small. Therefore, even when the capstan 
remains engaged for long periods of time, 
the exact position of the capstan is changing 
every few minutes. 

Additionally, the capstan must be dis- 
engaged in order to remove the tape at the 
end of the program run. Since the tapes 
would normally be removed after processing, 
this would seem to preclude leaving the 
capsian engaged in the same position for 
а prolonged duration. For those people who 
are absentminded, the file processing pro- 
grams could include a reminder to disengage 
the capstans after processing is complete. 

The second argument against audio cas- 
settes is their somewhat less than 100% 
reliability. Occasionally, a record will be 
written onto a file which cannot be read 
back. Even with good equipment, this can 
sometimes happen. In the file processing 
system described above, this presents only a 
minor problem, since it will seldom affect 
more than one or two records. If a record is 
unreadable, all the other records remain 
usable. Therefore, the tape update program 
can be used to add the unreadable record to 
a new file. Since the unreadable record does 
not "seem"'' to be on the old file, the process 
is treated as the addition of a new record by 
the update program. Even if several such 
records must be added the problem is of 
minor proportions, and represents more of 
a nuisance than a catastrophe, 


Summary 


It is readily admitted that sequential files 
are not a substitute for random access files. 
There are, however, many applications in 
which the disadvantages of sequential files 
can be minimized. In these instances, a 
substantial amount of file handling can be 
performed with very satisfactory results. In 
cases where disk files are not available, 
sequential files may be the only means of 
providing facilities for processing large 
volumes of data. Even in systems where 
disk files are available, the judicious use 
of sequential files can assist in conserving the 
more expensive disk storage facilities. 

The software required to support a se- 
quential file system is considerably less 
camplex than that required by a disk file 
processing system, and the hardware costs 
are minimal. All in all, sequential files can 
provide a great deal of data processing 
capability at about one tenth the cost of a 
single disk storage device.m 
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Brand New Products — 


Low, Low Prices. Save! 
о 
List Price 
IMSAI VIO Model В, 


Video Kit $275 $225 
IMSAI 16K Dynamic 

RAM Kit $449 $382 
IMSAI 32K Dynamic 

RAM Kit $749 $637 
Cromemco 16K Dynamic 

RAM Kit $495 $421 
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Cromemco Bytesaver Kit $ 145.00 $ 131 
Cromemco Dazzler Kit $ 215.00 $ 193 
Cromemco Z2 Kit $ 595.00 $ 535 
Seals 250ns RAM Kit $ 295.00 $ 240 
Seals 8080 Wire Wrap Board $ 37.50 $ 32 
Our Own Екіөпідаг Board 
with Connector $ 30.00 $ 12 
ІМ5А! RAM 4А-4 Kit $ 139.00 $ 115 
RAM 4A-A Socket Set $ 22.00 $ 10 
Compucolor 8001 $2750.00 $2475 
Polymorphic VTI/64 $ 210.00 $ 189 
Vector Graphic 500ns 
8K RAM Assm. $ 265.00 $ 225 
Vector Graphic Prom/RAM Kit $ 8900 $ 80 
TDL ZPU Kit $ 269.00 $ 242 


Shipping charges: $10 per CPU on larger units; $1.50 
per kit. $2.00 min. per order. 

Delivery is stock to 30 days on most items. Shipment is 
immediate for payment by cashier's check. money or- 
der or charge card. Allow 3 weeks for personal checks 
to clear. М.Ү. State residents add approp. sales tax. 
Availability, prices and specs may change without 
notice. 


Fayetteville, New York 13066 
P.O. Box 71 


Write or Call for 
COMPUTER ENTERPRISES’ 
DISCOUNT CATALOG! 
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127 Circle 400 on inquiry card. 


SYNCHROSOUND 


ENTERPRISES, INC. 
One-stop shopping 
for Hardware and Software 


Everything you need in small computer systems with special emphasis 
on TERMINALS! Look at these units...compare price, quality, delivery, 
service...and you'll see why you don't have to look anyplace else! 


LEAR SIEGLER ADM 3A TERMINAL 


© Full addressable cursor ADM 3A 

® Display format—24 lines ATO. $739.95 
of 80 characters per line 

€ Communications rates—75 to Assembled . . 849.95 


Lower Case 
19,200 Baud option......... 69.00 
© Computer interfaces 


—EIA standard 
2222 Жы -“е- C CM OK ""qM"'aA e. 
€ Display Format 
—80 characters 
per line by 24 lines 
€ Full cursor control 
€ Edit operations: clear screen, 
ADM 1A clear MA pp character type-over. 
(Options are Character Insert/Delete, 
TERMINAL Line Insert/Delete, Erase to end 
of page, Erase Line/Field) 
and much more 


Assembled $1398.00 


ADM 2A TERMINAL 
® 1920 character display (24 x 80) 
® 16 function keys for 32 commands 
® Separate keyboard— 119 keys 
9 10 key numeric pad ADM 2A 
9 Single key edit operations ет рр 
9 Page, field or line edit Же” 
9 Security, protected fields $1895.00 
and much more 


OKIDATA MODEL 110 OKIDATA MODEL 22 ® 125 lines per minute 


LINE PRINTER LINE PRINTER Е ешп print line 
€ 110 CPS dot matrix i Scant case 
Friction $1 149 00 character sizes 

a 


€ 12 IPS paper slew 
23267 . ) Tractor Feed.. . $2249.00 


Serial RS 232C Serial Interface... 9 7 9.00 
interface.. 26 0.00 
^ 
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DECWRITER II 


© 132 column printing 
€ 10-30 CPS 

€ Full keyboard 

€ Tractor feed 


$1695.00 


SYNCHROSOUND 


ENTERPRISES, INC. 


CENTRONICS 761 PRINTER 


€ 300 Baud serial transmission 
9 Bidirectional and incremental printing 
© RS232, CCITT-V24, or 
current loop interface 
9 Baud selection (110/150/300) 


КӨН with Keyboard. ....... $1695.00 


E = Receive only version 


1595.00 


“ 


CENTRONICS 
703 SERIAL 
PRINTER 


9 Low 
cost 
of ownership 

9 Bidirectional logic seeking printing 


9 Microprocessor electronics 
9 Excellent print quality $2395.00 


IMSAI 8080 MICROCOMPUTER 
€ Powerful @ Low cost Ө Easy to use 


1 wo With 22 Slot 
N ТЫ IMSA! 8080 Mother Board 
N Wem | $619.95 € Fully IBM 3740 media doge A 
With 2-80 CPU and format compatible 
e 
DH дыш с ІСОМ Model FD 3712 


апа controller 
built-in 


849.95 


Dual Drive System 
HAZELTINE 1500 $2795.00 
VIDEO TERMINAL гє қ 
9 Reverse video i . pe. 
€ 24 x 80 display f 
© Programmable 
brightness levels 


• 85232 and жазы... dd 
current loop ==>: 
and much more 7 / 
Assembled .... $1149.00 Kit also available 


^ 


ш, ,— 


- 
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SPECIAL BUYS 


HAZELTINE MODULAR 1 Sorac IQ 120 Video Terminal Kit........ $959.00 
INTELLIGENT feted WM DEC LA 180 Ргіпїег.................. 2769.00 
e à Compucolor 8001 Color Computer. ..... 2595.00 

1920 character display ICOM Microfloppy System. ............ 989.00 
9 8 different video levels North Star Microfloppy Disk Kit......... 599.00 
Ф Full editing capability 2708 EprOmS ocu а езин RR ER EINE 27.95 
® Removable keyboard g Javelin9” VideoMonitor............... 159.95 

and much more Livermore Modem Model 76............ 299.00 


Sol 20 with Solos Kit (limited supply). .... 999.00 
Micropolis Model 1053MOD 2 ......... 1799. 
IMSAI AP44-44 Col. Printer Kit.......... 329.00 


Assembled.... 


$1659.00 


We carry a full line of the following: TDL, 


SYNCHRO-SOUND һр, inc. 


Centronics, Seals, Hazeltine, Micropolis, 

Hayden, IMSAI, Cromemco, тена 

Compucolor, Icom, Lear Siegler, Okidata, 193-25 Jamaica Avenue, 

DEC, Javelin, North Star, Peripheral Vision. Jamaica, New York 11423 

Same day delivery and shipping on most 212/468-7067 TWX: 710-582-5886 

items. Full modern repair facilities on Hours 9-4 daily Visit ournew showroom 
premises for complete servicing of and Saturday Working units on display 
everything we sell. Dept. BB BankAmericard • Master Charge 
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J Gregory Madden 

JGM Development Labs 
POB 2345 

West Lafayette ІМ 47805 


| would first like to congratulate Peter 
Skye for his work on the high level language 
project! The interest created by his letters 
in recent BYTEs has helped to prod the 
emergence of a high level language. PL/I 
is a fairly popular language, and a good 
choice as an initial high level machine in- 
dependent language. But what about other 
languages? |5 there perhaps one which 
might be a better choice? Let's take a 
brief look .... 


Enter FORTRANBASICSNOBOLPASCALCOBOLRPGCAPLALGOLPLI. 


FORTRAN is a prehistoric beast from 
the 1950s, and though it has the highest 
"literacy rate" of any language in BYTE's 
1976 survey, it is rather limited in its capa- 
bilities. BASIC is also popular. There are 
plenty of BASIC interpreters around and its 
capabilities (or, rather, lack thereof) are even 
less sufferable than FORTRAN's. Perhaps 
a BASIC compiler combined with an inter- 
preter would be very helpful to speed up 
debugged programs, but let's continue. 
PASCAL is a reasonable candidate. COBOL 
would be fun to implement and it has а 
fairly high literacy rate; however, it is aw- 
fully wordy. Source programs take up lots 
of space and for microcomputers it is not 
a very good choice. ALGOL might be 
reasonable. As for RPG, FORMAC and 
TRAC, | know little about these languages; 
however, 1 don't believe they have any 
major advantages over others. 
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C: A Language for Microprocessors? 


Enter C 


What about this strange creature called 
C which has been vaguely mentioned here 
and there? Where did it come from, where 
is it going, and what's it all about? 

C is a high level language based on ап 
earlier language called В, lt was written 
by several brilliant people* at the Bell Tele- 
phone Laboratories at Murray Hill NJ 
sometime around 1974. It is designed to 
run under the Unix operating system (also 
designed and written by these people) on 
a Digital Equipment Corporation PDP-11/45 
thru 11/70 series machine. It now also runs 
on IBM equipment and is being rewritten 
for Interdata machines. The С  users' 
rumor mill also mentions something about 
PDP-10 versions in the future. My purpose 
in writing thís article is to convey the 
flavor of C and suggest its utility as a mode 
of expression for personal computing. 

The language C offers a user the follow- 
ing features: 


е Control structures which permit a flow 
of control by using the language, 
rather than having to program around 
the language. 

* Expressions that eliminate most tem- 
porary variables and trivial statements, 
resulting in shorter, cleaner code. 

è Pointers and character variables to do 
nonnumeric problems simply. 

ә Structures to enable easy implementa- 
tion of complicated data concepts. 


What does all of this mean? Basically, 
programming in С is easy, fun, and 
probably results in the fewest lines of com- 
prehensible code per program of any general 
purpose programming language. 


“Кеп Thompson and Denis Richie. 


Two Bytes Are Better Than One 


| 
| 


TEXAS 
INSTRUMENTS 


; A y TMS 9900 
ur 16BIT 


MICROPROCESSOR 


CONT GON 
kw GND ADRS PWA DATA m "2 


ж ч Е а, 
ЖАН ioc = Т сы 


"д> эй Ё 1 СНІР 
Е. “ CLOCK 
ж | TMS2708 
| E-PROM 

| ROGRAMMER 


НЕЕ YOURSELF FROM THE ONE BYTE WORLD. MOVE UP TO THE TWO BYTE TEXAS INSTRUMENTS ТМ5-9900 
6-ВІТ MICROPROCESSOR — WITH OUR — “SUPER STARTER SYSTEM" — ТЕС-9900-55. SHOWN ABOVE, FEATURES 
ARDWARE MULTIPLY AND DIVIDE, 69 MINI-COMPUTER INSTRUCTIONS, 7 ADDRESSING MODES, EXPANDABLE 
ОА FULL 65K BYTES; MONITOR, TMS 9900 CPU, RAM, P-ROM, E-PROM, PROGRAMMER ALL ON ONE Р-С 
IOARD BASIC OPERATING SYSTEM AS LOW AS $299 UNASSEMBLED $399 ASSEMBLED ANO TESTED 
XPLICIT MANUAL INCLUDED OR AVAILABLE SEPARATELY AT $35, TO LEARN MORE ...JUST TEAR OFF 
| PIECE OF THIS AD, PIN TO YOUR LETTERHEAD & RETURN TO TECHNICO OR CALL OUR HOTLINE 1-800/638-2893 
O RECEIVE FREE INFO-PACKAGE. --- DESIGN & TECH SUPPORT BY ROSSE CORP. 
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4 ТЕСНМІСО оомо | THE TECHNOLOGY LEADER IN 


INCORPORATED 301-596-4100 | ELECTRONICS DISTRIBUTION 


Mnemonic C гер description 


backspace 
newline 
carriage return 
tab 

octal byte 
backstash 


Into the Briny Deep 


What's C made of? Let’s take a look at 
some of the basic constructs of the language 
to see what makes it tick. 

Each section of the C program consists 
of what we will call a function, something 
like a FORTRAN function, Even the main 
program is a function with the name main. 
The format is as follows: 


таіп( ) | 


statements 


Arguments may be passed to a function by 
placing them between the parentheses in the 
definition and references to the function. C 
uses a call by value technique, rather than 
call by address for function arguments. This 
means that if a function changes the value of 
an argument variable, it does so only for that 
particular function call. Haw is this done? 
АП variables in a function are stored on the 
stack rather than being assigned fixed loca- 
tions. This means that storage space for 
variables is only allocated while they are 
being used, and is freed when control returns 
from a function. There are of course 
methods for changing the value of variables 
in the calling function during execution of 
the called function, but these methods are 
explicit exceptions to the call by value rule. 
Any C function can be used as a subpro- 
gram as well as its possible use as a main 
program. The example used main as a name, 
but as in many languages, there is a freedom 
to pick and choose descriptive names for C 
functions. 

Variables are the usual: integer, character, 
floating point and double precision floating 
point. C variables are declared as in 
FORTRAN by a statement of the form: 


type vari, ғағ2,....; 


Where type may be: int, char, float or 
double. Variables may be made to stick 
around (ie: storage is allocated permanently 
rather than temporarily using the stack) if 
the word static is included before type in 
the declaration. Then the value will not 
change between function calls unless 
explicitly | modified. Normally, variables 
are dynamically allocated space on entry to 
a function. 

All variables must be declared in C, and 
declarations must precede executable state- 
ments, Statements are ended with a semi- 
colon (;) to indicate to the compiler what is 
the logical end of a statement. 
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IO in € 


ІО is done with basically two system 
supplied functions called getchar and 
putchar. Each gets or puts one character 
from standard input or output; getchar is 
normally used by equating a variable of type 
char to it: 


с = getchar ( ); 


The variable c wil! have the ASCII value of 
the next character available from the input 
file; putchar is normally used by giving it the 
variable to print: 


putchar (c); 


The ASCII value of c would be output to 
the output file. The argument to putchar 
could be a single ASCII character: 
putchar (‘a’); 

in which case the character "a" will be out- 
put to the output file. 

printf is another useful built-in function, 
similar to the FORTRAN WRITE апа 
FORMAT statements. It actually calls 
putchar to do the IO. Its arguments are a 
string of characters in quotes, followed by 
the variables to be printed. In the string, 
format specifiers consist of a percent sign 
followed by an optional field size, followed 
by a letter indicating the format to output 
as: d for a decimal number, o for an octal 
number, h for а hex number, s for an ASCII 
string and c for a single character: 
printf( 
“Тһе value of c is: 96d" 
е); 


If the new line is desired, it must be speci- 
fied by putting а Әп” in the string at the 
appropriate point: 


printf( 
“Тһе string is 96s, and the value of a is %d.\n” 
,string,a); 


This inserts a carriage return and line feed 
when the ^n' is scanned during execution. 


Special Characters 


A note is in order before we go on about 
special characters іп C. How does one 
represent a carriage return or a tab, or a line 
feed, etc? In general, anytime you want a 
special character, it can be generated by а 
backslash followed by a single nonnumeric 
character. New line is ^n’, tab is ^t’, end of 
file is ‘\O’ (equivalent to 0). Also any ASCII 
character can be formed with a backslash 
and a 3 digit number: 5040 is a space, 
etc. This enables all characters to be avail- 
able for relational tests and use in com- 
putation. 


SOFTWARE = ТӨС 


TEXT EDITING SYSTEM: This 6800 editor is 
unlike any other micro editor. As well as the usual 
features, it also includes; content oriented commands, 
local and global commands, block move and copy, 
append and overlay features, as well as very com- 
prehensive string manipulators. 5K 


SL68-24 MANUAL & SOURCE LISTING $23.50 
CT68-7 OPTIONAL CASSETTE $6.95 
PT686 OPTIONAL PAPER TAPE $8.00 


TEXT PROCESSING SYSTEM: A great 
companion to the TSC editor. The processor will 
allow convenient paragraphing, right hand justifica- 
tion, paging, titling. and general text formating. 4K 


51.68-29 MANUAL & SOURCE LISTING $32.00 
СТ68-9 OPTIONAL CASSETTE $6.95 


TSC 6800 ARITHMETIC ROUTINES 
SOAP: A very fast, 4 byte binary, floating point package. Includes 


integer and conversion routines as well. 


SL68-25 


digits of precision. 
SL68-4 


SCIENTIFIC FUNCTIONS: Requires SL68-4 and provides all 
scientific functions including SIN, TAN, LOG, ИЧ, HYPSIN, and others. 
$10.00 


SL68-20 


DIAGNOSTICS FOR 6800: 

No system is complete without а set of 
diagnostic programs. Includes 5 memory 
tests, serial |/О tests, parallel |/O tests, plus 


others. 
5168-23 SOURCE LISTING $10.00 


MICRO BASIC PLUS: The best 
small BASIC available for 6800. In just 3% 
K, a complete interpreter including GOSUB, 


TSC MNEMONIC ASSEMBLER: Another 6800 resident assern- 
bler? Yes! But this one is many times faster than others due to a very 
efficient symbol handler. All the standard motorola options included as well 
as psuedo ops. It is very modular making it quite easy to adapt to most 
systems. 5K 


SL68-26 MANUAL & SOURCE LISTING $23.50 
CT68-8 OPTIONAL CASSETTE $6.95 
PT68-9 OPTIONAL PAPER TAPE $8.00 


DISASSEMBLER FOR 6800: Now one that is reasonably priced 
and includes the source listing! 

SL68-27 MANUAL & SOURCE LISTING 59.00 
PT68-7 OPTIONAL PAPER ТАРЕ $4.00 


SPACE VOYAGE: A full blown 
Star Trek program written in 8080 and 
6800 assembler language. Runs 
much faster than similar BASIC ver- 
sions and requires about 1/5 of the 
memory! Each game is different as 
you try to save the federation using 
your phasers, photon torpedoes, and 


$10.00 hields. Searchi th i 
FLOATING POINT PACKAGE: A BCD math package with 9 өлме сз. Searching out ne menachig 


Klingons is accomplished using the 
short and long range scanners as well 
$6.50 as moving about by firing the warp 
engines, Beware of sudden attacks, 
space storms, supemovas, and other 
unexpected events. This game is very 
addicting! 4K 


SL68-5 6800 SOURCE 

LISTING $12.00 
CT68-1 OPTIONAL 

CASSETTE $6.95 
SL809 8080 SOURCE 

LISTING $12.00 
РТВО-1 OPTIONAL PAPER 

TAPE $7.00 


iF THEN, FOR NEXT, DIM, ON GOTO and 
GOSUB, READ DATA, plus the functions 
RND, SPC. TAB, EXP, and ABS. Five full 
digit integer math is supported. 


51.68-19 MANUAL & SOURCE 


LISTING $15.95 
CTe&5 OPTIONAL 

CASSETTE $6.95 
PT665 OPTIONAL PAPER 

TAPE $6.00 


6800 MULTIXISER SYSTEM! 

Now you can have 4 simultaneous users, all running BASIC, and in 
dependently! Give your micro the power of a large mainframe. Applica 
tions include: a great educational tool, small business applications such as 
multi station inventory system. industrial computer power expanding the 
personal computer system,. ..etc. The system is presently available only 
for the SWTPC 6800 computer systern and will support cassettes, floppy 
discs, and a printer. For complete details of the multi-user systern, write for 
our 4 page brochure. 


MUB-68 $129.95 


ALL SOFTWARE CONTAINS: Complete commented source listing, users manual with 


complete instructions, printed hex dump, sorted symbol table, and sample output. 
PROGRAM-OF-THE-MONTH CLUB.™ $2.00 for а one year membership. No obligations! 


HOW TO ORDER: All orders should include check or money order. Add 3% for postage and 51.00 for 
handling for orders under 510.00. Send 25€ for complete TSC software catalog. 
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TECHNICAL SYSTEMS CONSULTANTS, INC. 
Box 2574 W. Lafayette, IN. 47906 


The If Statement 
The C if statement is of the format: 


if (expression) statement 


where statement may һе any C statement, 
and expression may be any statement which 
has a value. The expression is true if its value 
is nonzero. 


С relational operators may be selected from the following list: 


equal to Iz 


nut equal to 
greater than less than 
greater than or equal іс less than or equa! Lo 
logical and Il logical or 


! logical nat 


Relational operators may be combined in 
any way, along with parentheses, to produce 
an expression. 

The statement portion of the if may be 
any valid C statement, or combination of 
statements. The statement may be made 
arbitrarily complicated by enclosing a set 
of statements in braces, . These braces 
are similar to the BEGIN and END state- 
ments of several other languages. 

The if may be associated with an else 
statement, which тау also have ап 
arbitrarily complex statement following it. 
Multiple elses can be used to construct logic 
that branches one of several ways: 


if (expression) statement 
else if (expression) statement 
else if (expression) statement 


While Statement 


The while statement sets up a loop, 
whose general format is: 


while (expression) statement 


The expression is evaluated and if its value 
is true (not zero) does the statement and 
then starts again. The statement may of 
course be arbitrarily complex as in the if 
statement. Note that the statement is exe- 
cuted zero times if expression initially evalu- 
ates to zero. 


Arithmetic 


Arithmetic statements use the usual 
operators: +, —, * and / along with 96 which 
is the remainder (ог "mod" operator in 
other languages) The syntax is a variable 
followed by an equal sign followed by an 
expression using the above operators, Mul- 
tiple equivalences may occur on one line, 
an economy of notation which can be use- 
ful. 
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a-bzc-d-25*2/(c* 1); 


One interesting feature is that when à 
variable is set equal to itself plus something, 
the statement may be abbreviated: 


a=at 5;15 equivalent to: 
а= +5; 


Note that no space follows the equal sign in 
this farm. In general the statement may be 
arbitrarily complex; however, note that one 
cannot assume a parenthesis, etc, in front 
of the implied variable. 

Another very interesting feature is that 
any time a variable is used, it may have a 
prefix or a suffix of ++ ar ——. The ++ 
means increment, the —— means decrement. 
If used as a prefix, the operation is done 
before the variable is used; if used as a suffix 
the operation is done after the variable is 
used. 

These features help make С the supreme 
pleasure it is to use, They do however have à 
detracting feature: one must be wary when 
composing a statement lest it do something 
unintended! 

Note that an if or while statement's 
expression may be a simple equivalence or it 
may contain calls to other functions! This 
can result in some of the cleanest, nicest 
code you have ever seen. [t does sometimes 
take a minute to fathom the meaning of a 
statement, however, and it is easy to forget 
the double equals in an if test, resulting in an 
equivalence! 


Ay an example, bets write à program Do eimi ert 
a file intu ЕТТІ ease 
main }! 
char c; 
while({c = getcharl 3) ! = 07) 
НСА <= скс <= 'Z') puchar(e +'а' САБ 


else putchar [c]; 


The program gets a character and assigns 
its value to the variable c. If the character is 
not zero (end of file, ie: 0) it executes the if 
statement. This checks to see if the character 
is upper case, and if so, converts it to lower 
case and outputs it. Otherwise it is already in 
lower case, and is output as is. The program 
continues with the next iteration of the 
while. 


The Case and Switch Statements: 


Another terribly useful C statement 
group contains the case and switch state- 
ments. They are used to replace tests of mul- 
tiple options with if statements like: 


if(c == а’)... 
else if(c == Ь'),.. 
else... 


NEW 
CHOICES 


MICROPROCESSOR BASICS (El- 
phick) Selection and application info 
оп 8 popular micro's, including the 
8080, 6800, F8, IMP, and 6100. 
#5763-6, paper, $9.95 


THE BASIC WORKBOOK: Creative 
Techniques for Beginning Program- 
mers (Schoman) "Hands-on" learn- 
ing of problem-solving using a com- 
puter, #5704-2, paper, $4.25 


GAME PLAYING WITH BASIC 
(Spencer) Over 50 easy-to-learn and 
challenging games and puzzles for 
your personal computer. %5109-3, 
paper, $6.95 


TELEPHONE ACCESSORIES YOU 
CAN BUILD (Gilder) Fully-illustrated, 
step-by-step instruction on building 
useful phone accessories at a frac- 
tion of the commercial cost. #5748-2, 


Z5 UH 
CHOICES 


STANDARD DICTIONARY OF COM- 
PUTERS AND INFORMATION PROC- 
ESSING, Revised Second Edition, 
#5099-2, Available Oct. 77. 


APPLIED COMPUTING: Putting Your 
Computer to Work, #5761-X, Avail- 
able Jan. '78. 


PROGRAMMING THE PROGRAM- 
MABLE CALCULATOR #5705-0, 
Available Jan. 78 


HAYDEN BOOK 


MICROPROCESSORS: New Direc- 
tions for Designers (Torrero) “...a 
useful book for the electronics de- 
sign engineer." BYTE MAGAZINE. 
#5777-6, paper, $10.95 


FUNDAMENTALS & APPLICATIONS 
OF DIGITAL LOGIC CIRCUITS 
(Libes) "A great book for use as a 
reference by people who are learn- 
ing digital electronics." PEOPLE'S 
COMPUTER COMPANY. 5505-6, 
paper, $6.95 


BASIC BASIC: An Introduction to 
Computer Programming in BASIC 
Language (Coan) ".. . an excellent 
introduction . , . clearly written and 
well-organized." COMPUTING RE- 
VIEWS. #5872-1, paper, $7.95 


ADVANCED BASIC: Applications & 
Problems (Coan) “This one rates 
well above average." DATA PROC- 
ESSING DIGEST. %5855-1, paper, 
$6.95 an жены 


AVAILABLE AT YOUR 
LOCAL COMPUTER STORE! 


COMPANY, INC... 50 Essex Street, Rochelle Park, New Jersey 07662 


ur choice line of 
Personal Computing 
Books 


( CRITICS 


MORE 
CHOICES 


GAME PLAYING WITH COMPUT- 
ERS, Revised Second Edition 
(Spencer) #5103-4, cloth, $16.95 


COMPUTERS IN ACTION: How Com- 
puters Work (Spencer) #5867-6, 
paper, $5.50 


COMPUTERS IN SOCIETY: The 
Wheres, Whys, & Hows of Computer 
Use (Spencer) #5915-9, paper, $5.50 


PROGRAMMING PROVERBS (Led- 
gard) #5522-6, paper, $6.50 


PROGRAMMING PROVERBS FOR 
FORTRAN PROGRAMMERS (Led- 
gard) #5820-9, paper, $6.50 


COBOL WITH STYLE: Programming 
Proverbs (Chmura & Ledgard) 
#5781-4, paper, $5.45 


MINICOMPUTERS: Structure & Pro- 
gramming (Lewis & Doerr) #5642-7, 
cloth, $12.95 


DIGITAL SIGNAL ANALYSIS 
(Stearns) #5828-4, cioth, $19.95 


FORTRAN FUNDAMENTALS: A 
Short Course (Steingraber) 3: 5860-8, 
paper, $4.95 


DIGITAL TROUBLESHOOTING: 
Practical Digital Theory and Trouble- 
shooting Tips (Gasperini) #5708-3, 
paper, $9.95 


DIGITAL EXPERIMENTS: Workbook 
of IC Experiments (Gasperini) 
#5713-X, paper, $8.95 


COMPUTER MATHEMATICS (Соп- 
rad, Conrad, & Higley) #5095-X, 
cloth, $13.95 


The format of a is: 


switch (variable) | 

case ‘a’! 
statements; 
break; 

case 'b*: 
statements, 
break; 


default: 
statements; 


The case statements label the various actions 
wanted; default is done if none of the other 
cases are satisfied. The default statement is 
optional. The break statement causes execu- 
tion to continue with the next statement 
following the switch group. The break state- 
ments are optional, and if not used, execu- 
tion falls through to the next case condition, 
which is often useful. 

break may also be used with for and 
while statements, causing an immediate exit 
from the loop. (A continue statement may 
also be used to cause the next iteration of 
the loop to be started, in a for or while 
statement.) 


Arrays 


Arrays іп C may be multidimensional 
and are subscripted by using square brackets. 
Array indexes begin at zero. Typical array 
declarations are: 


int x[10] ; 

int xy[10][20] ; 
This example creates an array x, with ten 
elements, and an array xy with 200 


elements. Subscripts can be arbitrary integer 
expressions, 


Character Arrays (C Strings) 


Character arrays іп C аге strings of 
ASCII characters terminated by à zero byte. 
This makes string handling simple. For 
example, when printing a character string 
using the printf format 96s, printf prints the 
characters until it finds a zero byte. 


Other Statements of Interest 


The for statement is 2 generalized while 
of the format: 


for (initiulization; expression; 
increment) statement 


where a typical example might be: 


for(i=0; array[i] = getchar( ); i++); 
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which copies characters from the input 
file into array, until getchar finds a zero 
byte. The for is usually used when a variable 
must be initialized before it is used and then 
modified їп a regular way each time the loop 
is reiterated. 


Structures, Pointers, Pointers to Painters, 
Pointers to... 


Briefly, a structure in C is a grouping of 
data declared as follows: 


struct | 
variable declarations 


initialization section 
| structure—name; 


where the initialization section is optional. À 
structure member is referred to by: 


structure—name.member 


where member is one of the variable 
declarations of the declaration. Structures 
may be made to be arrays by following the 
siructure—name with the array size in 
brackets. Note that the whole structure can 
be passed as an argument to a function, a 
feature most useful when complicated link- 
ages are required. 

Pointers are another way to refer to a 
member of a structure. Pointers in C are 
declared by preceding the variable name in 
the declaration with one or two (or more if 
you're a masochist) asterisks. One * means 
the variable is used as a pointer to some- 
thing, two *s mean the variable is used as a 
pointer to a pointer (typically a pointer to 
an array of pointers). The address of a vari- 
able can be had in an expression by using the 
unary operator & in front of the variable. 
Pointers are usually used to "walk" along 
arrays efficiently. In fact, an array name 
represents the address of the zeroth 
element of the array, soit cannot be used on 
the left side of an expression, since you can't 
change the address of something by assigning 
to it. 


The Crux of the Matter 


It is difficult to learn much about a 
language by reading about it; | have only 
briefly skimmed the most important features 
of C in an effort to enable those who are 
not familiar with the language and are 
looking for a better high level language to 
gain some insight inta it. It seems to take а 
bit of working with the language in order to 
be able to experience and understand the 
full power of it and to be able ta effectively 
utilize that power. 


Тһе 5ОКОС 10120 


CURSOR CONTROL. Forespace, back- 
space, up, down, new line, return, home, 
tab, PLUS ABSOLUTE CURSOR AD- 
DRESSING. 


TRANSMISSION MODES. Conversation 
(half and full Duplex) PLUS BLOCK 
MODE — transmit a page at a time. 


FIELD PROTECTION. Any part of the 
display can be "protected" to prevent 
overtyping. Protected fields are displayed 
at reduced intensity. 


EDITING. Clear screen, typeover, abso- 
lute cursor addressing, erase to end of 
page, erase to end of line, erase to end 
of field. 


DISPLAY FORMAT. 24 lines by 80 char- 
acters (1,920 characters). 


CHARACTER SET. 96 characters total. 
Upper and lower case ASCII. 


KEYBOARD. 73 keys including numeric 
key pad. 


REPEAT KEY. 15 cps repeat action. 


DATA RATES. Thumbwheel selectable 
from 75 to 19,200 baud. NEW LOW PRICE 


SCREEN. 12 inch rectangular CRT — P4 Assembled $975.00 
phosphor. 


Specials of the Month 


North Star Micro Disk 
with power supply and cabinet Kit — $699 
Assembled — $799 
IMSAI 1-8080 with TDL ZPU Kit — $825 
Assembled — $975 
Digital Systems FDS Disk Drive with 
CP/M Software (assembled only) . Single — $1,750 
Dual — $2,350 


Mountain Hardware PROROM . ...Kit— $145 


NOW WERE 
TOLL FREE 
800-227-4440 


(іп California, Hawaii, and Alaska, call collect: 
415/566-7472) 


Assembled — $210 


Vector Graphic 8K RAM Kit — $235 
Assembled — $285 


ш — ш 
XIMEDIA OFFERS A FULL RANGE OF PRODUCTS FOR Е 5 Е Е 
THE PERSONAL COMPUTER ENTHUSIAST AND THE 


SMALL SYSTEM DESIGNER. LET US QUOTE ON ALL 1290 24th Avenue, San Francisco, CA 94122 
YOUR HARDWARE AND SOFTWARE NEEDS. (415) 566-7472 


Circle 405 on inquiry card. 


OUR RETAIL STORE — THE COMPUTERIST™ — IS NOW 
OPEN ІМ SAN FRANCISCO. CALL US FOR DIRECTIONS. COD orders freight collect. Orders with payment shipped prepaid. Calilornia 


residents add 6% sales тах, Please allow З weeks for delivery. 


All of this is of no use to microprocessor 
users unless it can be implemented on a 
microprocessor. C was designed with the 
PDP 11/45 hardware directly in mind, and it 
takes advantage of the indexed addressing 
mode and the increment and decrement 
instructions, [t turns out that most C state- 
ments result in about three machine code 
instructions! 

The power of this language becomes more 
apparent with several notes. The Unix 
operating system was originally written in 
assembly language. During the summer of 
1973, it was rewritten in C. A number of 
features were added including multipro- 
gramming and the ability to share reentrant 
code among several user programs. The size 
of the new system was aboul one third 
greater than the assembly language version. 
The programmers "considered this increase 
in size quite acceptable.” Several benchmark 
programs written to compare the Digital 
Equipment Corporation's IAS operating 
system BASIC and FORTRAN with the 
Unix C language gave results which placed 
C roughly ten times faster than FORTRAN 
and more than 15 times faster than the 
BASIC, 


Why not PL/I? 


| don't wish to put down PL/I, since it 
certainly is a useful language and has its 
place; however, | would like to make a few 
comments in closing. 

Special characters are fine and fun, but 
create all kinds of problems when trying Lo 
implement them; for example, few terminals 
have many of the special symbols resulting 
in all kinds of weird escape sequences Lo get 
them. Unfortunately many keyboards in use 
are not even full ASCII. Hardware to do 5 
by 7 matrix printing tends never to get built 
by the builder and most of the special sym- 
bols have no ASCI! value. (On a personal 
note: | have met with the most amazing 
resistance to the idea of expanding ASCII 
to eight bits. People will nearly resort to 
physical violence against the idea. But why 
not? Most machines use eight bits any way, 
and parity [how often is it really used?] can 
be implemented vertically instead of 
horizontally. Greek characters seem 1o be 
the rage [though how often have you used 
them?] so why not implement 256 char- 
acters? | can see the mail now. . .) 

Mr Skye notes that he wil! update 
PL/SKYE as one might a dictionary. Have 
you looked at the size of the Random 
House Dictionary lately? It is all very well to 
intend that it won't be too big, but doing it 
is very much the question. What is too big? 
That depends on your system. As memory 
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prices go down, too will the "big" threshold 
continue to go up and up. At this time, Loo 
big for a disk operating system seems to be 
about 16 to 32 K with perhaps four or five 
overlays (and that is very big), while on a 
tape system, too big is 16 К and that is very 
smal! if the program is to be in core, too. 

What to do, what to do... Well, you 
probably shouldn't be running a high level 
language with a tape operating system unless 
it is a block oriented system (like the Digital 
Group Phi Deck system when implemented 
like a disk). So, perhaps we could set a limit 
at between 16 to 24 K for the compiler 
itself, leaving room (ог several 512 byte 
blocks for IO in a 20 to 32 K system. 

As for writing the compiler in its own 
language, that 1s the only way to go. 

Relocatable code is а must; and with 
index registers it becomes very simple. Here 
is where the processor becomes important. 
We really need a processor with indexed and 
relative addressing modes. That looks like 
the Z-80 processor (scream, rant, rave. . .). 
That does not however mean that it could 
not be implemented on a 6800, 6502, 8080, 
Micro-NOVA or whatever. Actually it turns 
out to be relatively easv to rewrite the code 
generation portion of a compiler 1o run on 
another machine, though at some expense 
in speed. (Can you imagine C on a Turing 
machine?) 

IO? Yes, [О should be completely device 
independent, But that should be the 
concern of the operating system. Simply 
write your operating system in C, making 
it device independent. Actually, it is best to 
design the IO routines to be function (sub- 
routine) calls in the compiler code, so the 
user can change it to suit his or her needs. 

This brings up an interesting point. How 
does one distribute the code? It can't be in 
C source code; one can't run that. | hate 
binary object code since it is so machine and 
device dependent. Well, everyone should 
have an assembler for their machine, so why 
not have the compiler (or at least a version) 
generate machine source code. The lO 
sections of this can be modified if necessary 
using a text editor, assembled with the users’ 
assembler and then it's ready to run. It 
turns out that it's not quite that simple, if 
you think about it or try it, but it’s close. 
From then on, the compiler can compile 
itself when changes are made, 

This has been just an introductory com- 
mentary on the virtues of what | consider an 
excellent language which should be 
adaptable to the range and scope ol personal 
microprocessor based systems. As for when 
and if versions for the microprocessor user 
will appear, all | can do is close with the 
statement "wait and C,” m 


16384. BYTES for $485.00 


assembled (with sockets) : tested - burned-in - guaranteed 


А new high іп 5100 bus memory cost effectiveness. Fully assembled 
(with sockets), tested, burned-in and guaranteed. 4Kx! dynamic 
memory chips (the same ones used by the ton in IBM compat- 

ible memory systems) combined with self contained control 

logic, yield a memory system with these features: 


! 


e Low power consumption, total board 5 watts. 


e Transparent refresh, which means the 
memory looks static to the outside world. 


ит. 


AE 
e. | КИЙ. т 


e No waiting. In fact, XRDY is not even con- 
nected to the memory. 


e Full DMA capability. 
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e Reliable, low level clock and control 
signals. 


TII 

"""--"9? ( 
ЕА! a 
. . ....- \ 

0 Euh. 


as 


жез» 
Фәеезеетт) 
J 020209 oe Y 


а} ә 
e Three full days testing at 700 C (1850 F). й ee ít 
4 - —- - м r LI 
rig I | - 61 
SPECIFICATIONS ТЕ ИЧ: EL 
p a е & B . > 5 
am S „= C» ! 
бөліс” а К 
) 
Capacity: 16384 bytes = - 
Addressing: 16K boundaries 
Bus structure: S100 - Plug compatible with IMSAI 8080, POLY 88, ALTAIR 8800, BYTE-8. SOL 
Address and Data Buffering: <200 uA, special high impedance buffers - less than one low power Schottky load 
Access time: 350 nSec 
Memory chips: MM 5271 (National Semiconductor and others) 4K dynamic 


Dynabyte Inc. 


4020 Fabian Way, Palo Alto Ca. 94303 


for more information call or write to: R.H.S. MA RKE TING DEALER INQUIRES INVITED 


2233 El Camino Real B of A & Mastercharge accepted 
Palo Alto, California 94306 
(415) 321-6639 


Circle 406 on inquiry card. 


D b t ® brings to the $100 Bus a state of the art, industrial quality memory system. 
y na y e 16K on a single board for $485.00, Guaranteed for 1 year. 


Thomas С Schnaider 
706 Amherst SE 
Albuquerque ММ 87106 


COMPUTER 


BATA OUT 


Simple Approaches 


to Computer Music Synthesis 


In order to produce a musical output, we 
must at least create a pitch output under 
control, This is but a starting point, since 
more complicated waveform and envelope 
generation is also useful in music. 

The block diagram of a basic note and 
octave synthesis system is shown in figure 1. 
The top octave generator produces à square 
wave whose frequency (pitch) is determined 
by data sent out on the computer's data bus. 
Since the output of the top octave generator 
is а square wave, it can easily be divided by 
digital circuitry. Each time we divide the 
frequency by two, we end up with a note 
whose pitch ts ane oclave lower than the 
input frequency. By using an ordinary TTL 


TOP 
BUS OCTAVE 
GENERATOR 


SQUARE WAVE 
OUTPUT 
FO 


Fo- 2! 


OCTAVE 
SELECTOR 


FO- 2" 


Figure 1: Block diagram of a pitch synthesis subsvstem for use in electronic 
music experiments under computer control. The top octave generator 
produces a repetitive digital waveform selected under computer contrat from 
one of 12 well tempered pitches, This in turn drives octave generation fagic 
consisting of a chain of toggles dividing frequency by two at each stage, and a 
selector to pick which of the octave related frequencies appeur in the output, 
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data selector as an octave selector, we can 
generate a musical scale covering many 
octaves, and we can also produce more than 
one pitch at a time, although these extra 
outputs will always be octave related to one 
another. The octave selector can also be 
controlled by data sent out on the com- 
puter's data bus, giving us mare flexibility. 

The octave selector can be easily imple- 
mented using an n-stage divider and several 
NAND gates. However, there are several 
methods of generating the top octave. We 
need 12 notes to produce a 1 octave 
chromatic scale. These notes must be ac- 
curate in frequency and drift free in order to 
produce a true chromatic or "equally 
tempered” scale useful in music. 

One way of synthesizing the top octave is 
to use a digital to analog (D/A) converter 
controlling an oscillator. An 8 bit converter 
limits both resolution and range so that we 
cannot produce an acceptably accurate 
chromatic scale. If we use a converter of 10 
bits or more, resolution and range are 
suitable, but such units are expensive and 
require stable voltage controlled oscillators 
for this type of application. This method of 
pitch generation is shown in figure 1. The 
one nice feature of the digital to analog con- 
verter method is that we have a continuously 
variable output frequency. This permits 
nifty frequency sweeping effects (known as 
“portamento” or "glide" effects to the 
musician}. 

To save money we can construct a rather 
crude digital to analog converter which, in 
conjunction with the voltage controlled 
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ALTAIR BUS 

INTERFACE 
(45) soUT[ > 
(77) PWR [> 
(79) ao [> 
(80) А [> 
(gn А2? СЪ 
(31) A3[ > 
(30) A4 > 
(29) A5[ > 
(82) ae [ 
(83) А? [> 
(36) DO [ > 
(35) р [> 
i88) 02 [ > 
(89) D3 [> 
(38) ра [> 
(39) 05 [> 
(40) De [ > 
(90) 07 C> 
(1,510) 
(50,100) 


2 5 D 10 
aD» ED 2 ALL POTENTIO- 


Power Connections 


74102 *-5V 
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c 
T 5 CT 4.7K 4.7K 
Іс? LO Л 
74104 NOTE: THE 741 OPERATIONAL AMPLIFIERS 
HAVE +15V CONNECTED TO PIN 7 
AND -15У TO PIN 4 IN A MINI-DIP 
PACKAGE. 
TUNING 
RESISTORS 


+5V 
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b je f fo [i 
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LOAD CLR C A B 
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Table 1. Octal апа hexa- 
decima! representations of 
note selections, in the low 
order bits, for these pitch 
generation circuits. 


Octal Hexadecimal 

Note Code Code 
с 000 00 
Ся 001 01 

D 002 02 
Ds 003 03 

E 004 04 

F 005 05 
Fx 006 06 
G 007 07 
Gs 010 08 
А 011 09 
А# 012 ОА 
в 013 OB 


oscillator, will produce the 12 notes required 
for the full top octave. This method is shown 
in detail in figure 2. By using surplus 10 turn 
lrimpots and the voltage controlled oscilla- 
tor, we can construct an inexpensive top 
octave generator. However, this method has 
its disadvantages: tuning the trimpots is a 
critical operation, and once the pots are 
tuned, they can easily detune themselves 
because of vibration or temperaiure vari- 
ations. My present synthesizer uses this 
method and needs to be retuned about every 
two months or so, 

A good alternate method of generating 
the top octave is to use an integrated circuit 
top octave generator such as the MOSTEK 
MK50240P. This chip can be had for under 
$10 and is second-sourced by General In- 
strument Corporation as the AY -3-0215. 

There are several advantages to be had by 
using this chip. The chip nominally requires 
a 2.000240 MHz reference frequency which 
is approximated by the central processor 
clock's circuitry of most Altair (S-100) bus 
systems. (The frequency is not exactly 
2.000240 MHz, but will be close enough 
for this application.) This chip eliminates 
both the voltage controlled oscillator and 
digital to analog converter, and therefore 
puts an end to stability and tuning complica- 
tions. The MK50240P generates the top 13 
notes of the wetl-tempered music scale with 
an accuracy better than can be determined 
by the best musician. 


Hardware Considerations for 
Two Working Circuits 


The circuit used for the pitch generator, 
using the tunable digital to analog converter 
with an Altair bus is shown in figure 2. Bus 
timing and address decoding are performed 
by ІСІ, ІС2, and IC3. IC4 and ІС5 latch and 
hold data sent to the board on the data out 
bus. [C8 is a 4 to 16 decoder with active low 
outputs, These outputs select which 10 turn 
trimpot is selected as the bottom leg of the 
voltage divider whose top leg is resistor R. 
These trimpots should all have a value about 
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5 R. The voltage produced by this divider is 
connected to the input of the voltage con- 
trolled oscillator. The output of the voltage 
controlled oscillator is divided by IC7. The 
outputs of counter [C7 are gated onto the 
output bus by 1С6, the quad open collector 
NAND gates. IC8 and the voltage controlled 
oscillator comprise the top octave generator 
and |C6 and ІС? comprise the octave 
selector. 

The circuit using the MK50240P for top 
Octave generation is shown in figure 3, The 
board address, bus timing and latch circuitry 
are identical to the circuit of figure 2. The 
octave selector is also identical to the one in 
figure 2. The MK50240P, IC6, is a I2 V 
device and requires input signal conditioning 
and output buffering. The 2N2222 transistor 
and associated resistors bring the TTL level 
clock signal from the bus up to the 12 V 
level required by the MK50240P. The out- 
puts of this chip are buffered Бу ІС? and 
IC8 before going to IC9 which is the data 
selector and multiplexer. The MK50240P 
generates all the notes in the top octave 
simultaneously and ІС9 selects any one of 
these outputs depending on what dala is 
present at the outputs of IC4. The output of 
ІС9 is then connected to the two chips 
(ІСІ0 and ІСІ1) comprising the octave 
selector, An additional voltage regulator, a 
7812, has been provided to supply the 12 V 
needed for the MK50240P. Note that for 
additional music channels, additional copies 
of the note selector IC9 and octave selector 
can be driven off the buffered outputs of the 
MK50240P. 

A word of caution: the audio output of 
the circuits in figures 2 and 3 swings about 
2V peak to peak and should be attenuated 
with a potentiometer before you plug it into 
your stereo system or amplifier. 


Software Considerations 


From a software point of view, the 
circuits of figures 2 and 3 are identical. Both 
circuits have an IO device address of 300 
octal. Outputting the proper data to 8080 
port 300 octal will cause the synthesizer to 
audibly produce the note and octave(s) 
represented by that data. 

The synthesizer can be considered as 
having two input nybbles, each nybble con- 
taining four bits. The least significant nybble 
determines whal note is to be selected and 
the most significant nybble determines what 
one of four possible octave(s) is цо be 
selected. One byte contains all the in- 
formation necessary to set up any note and 
octave(s). 

Bear in mind that the synthesizer will 
continue to produce the note and octave(s) 
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Figure 3: The complete circuit for an equivalent of figure 2, which uses the top octave generator chip with an Altair bus 
interface. This method uses the top octave generator and a note selector to drive the octave selection logic, while the digital to 
analog converter method uses а voltage controlled osciliutor with a diode resistance sefeclion of pitch. 
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Octal 


020 


021 
022 


023 
024 
025 
026 
027 
030 
031 
032 
033 


Hexadecimal 


10 


11 
12 


13 
14 
15 
16 
17 
18 
19 
1А 
18 


Paterborough NH 03458 


Circle 383 on inquiry card. 


Оста! Hexadecirnal 
Octave Coda Code 
4 (highest) 020 10 
3 040 20 
2 100 40 
1 (lowest) 200 80 


you have selected until you send it new data. 
To clear the synthesizer (no audible output) 
all you need do is output a 0 on data lines 
D4 thru D7, the most significant nybble. 
Table 1 shows what the octal representa- 
tions are for each note in the top octave. 
Table 2 shows the octal representations for 
each octave, To pack these two codes into 
one byte, they can either be added or ORed. 
Table 3 shows a series of codes that, when 


Table 3: Octal and hexadecimal representa- 
tions of the notes of a chromatic scale in the 
highest octave of this interface. The codes 
for any given pitch can be generated by 
adding the note code of table 1 to one or 
more of the octave codes of table 2, pro- 
viding a multiple frequency output in the 
summing resistor network of these circuits. 
In these examples, only one octave selection 
is enabled, the high octave. 


The Best оғ BYTE, Volume I 


The volume we have all been waiting for! The answer to those unavailable early issues of 
BYTE. Best of BYTE, edited by Carl Helmers Jr and David Ahl. This 384 page book is 
packed with a majority of material from the first 12 issues. Included are 146 pages 
devoted to “Hardware” and how-to articles ranging from TV displays to joysticks to 
cassette interfaces, along with a section devoted to kit building which describes seven 
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Table 2: Octal and hexadecimal notation for 
octave enabling bits sent to the interface іп 
the high order nybble of the 8 bit word. 
Note that one or more of the octaves may be 
enabled simultaneously simply by adding the 
codes together (or using a logical OR). 


moved to port 300 octal in sequence, will 
produce a 12 note musical scale in the 
synthesizer's highest octave. However, if 
you wish to hear this scale, you must insert a 
software time delay in between each note. 
Otherwise all you will hear is a very short 
"click" because of the processor's high speed 
of program execution. If you wish to hear 
this scale in four octaves simultaneously, ali 
you need to do is keep all four bits in the 
octave enabling nybble in the high state. 

Armed with this information and some 
simple software routines, you and your 
trusty computer are now capable of synthe- 
sizing all of | S Bach's “В Minor Mass," to 
say nothing of the many new types of 
musical expression you now have at your 
fingertips. | myself have synthesized Haydn's 
“Minuet in G,” parts of Bach’s “Toccata and 
Fugue in D Minor," Henry Mancini's 
"Pink Panther Theme," and "Hot Rod 
Lincoln!"m 
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8K RAM...assembled, burnt-in, tested 
and warranted...only $19750! 


These are not kits, but completely assembled and 
tested boards, with a 1 year warranty. No soldering, 
no messing, no chance of mis-connections . . . just 
plug 'em in and you're ready to run. The 8K RAM has 
the same features and speed as our 4K RAM (500 
nsec, no wait states) and if that isn't fast enough 
there's our 8K (Z) fast RAM that gives you a 250 nsec 
access time for only $217.50! 


Because of the low power memory chips used, power 
requirements are lower than many other RAM boards. 
And the 8K RAM uses less power than two 4K boards. 
All RAMs are manufactured to military specification 
MIL STD-883-C, assuring greatest control over 
reliability. 


Address selection is easily accomplished by our 
Visaddress™, an easy to read switch on the board 
top. The 8K board is designed to be selected as one 
of eight possible 8К RAM boards present on the S-100 
bus. 


To achieve address selection, the top address lines 
are decoded using the Visaddress switch. The switch 
will then show the selected starting address of the 
RAM card. (i.e. #0 = Ud d —1FFF, 2--2000-ЭҒҒЕ, etc. 
nn the BK board). 


Both boards have fully buffered address and data 
lines, and extensive built-in noise immunity circuitry. 
And are plug-in compatible with the S-100 bus 
(Altair 8800, IMSA1 8080, etc.) 


Quality, assembled boards at less than kit prices. But 
what else should you expect from a company whose 
prime products are electronic test instrumentation 
and microprocessing components? 


Also available: 4K RAM; $107.00, Alpha-VDM; $107.00, 
Alpha-VDM-1I; $145.00, Graphics-VDM; $137.00. 


Order direct by check, BankAmericard or Master 
Charge (Add $1.50 shipping, credit customers give us 
all the card numbers, please and Ohio residents add 
41296 sales tax) or contact us for more information. 
Kent-Moore Instrument Company, a subsidiary of 
Kent-Moore Corporation (founded in 1919), P.O. Box 
507, Industrial Ave., Pioneer, Ohio 43554. (419) 737- 
2352. Or, Kent-Moore of Canada, 246 S. Cawthra Rd., 
Mississauga, Ontario L-A3P2, Canada. 
Circle 407 on inquiry card. 
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Figure i: The Warnier-Orr 
diagram showing the basic 
structure of the BUG pro- 
gram. 


C tigure 3 


YES 
10.1) PAINT GAME INSTRUCTIONS 
BEGIN 
PROGRAM 
NO 
0л) (o 
BEGIN GAME C BUG PARTS 
PLAYER'S TURN 
GAMES TURNS 
(tal "n COMPUTER'S TURN 
END TURN 
END GAME {зн NEIN PLAYER'S NAME 


END PROGRAM 


Structured Program Design 


David A Higgins 

Langston, Kitch and Associates Inc 
715 E Bth St 

Topeka KS 66607 


іп the world of electronics, по experi- 
menter in his right mind would build a cir- 
cuit by throwing a few parts together with 
some wire and some hope, then attaching a 
line cord and plugging it in to see if it works. 
Not only are vou likely to destroy some 
very expensive parts, but il is also a good 
way to get fried, or at least gel a new hairdo. 

Yet, after all the trouble that a serious 
microcomputer hobbyist will take to insure 
that his circuit is put together correctly be- 
fore he ever turns it on, he will invariably 
try to program his new computer by using 
a technique analogous to the one above. 
That is why his programs almost never 
run right the first time, if indeed they ever 
manage to run right at ail. |t is also why 
many microcomputer buffs stay up until 
odd hours of the night drinking coffee by 
the gallon in an effort to find that one 
little bug. 
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But there is hope. I’m sure that nearly 
everyone involved with computers has heard 
something about structured programming in 
one form or another. 11 15 not really а new 
technique, having been preached about for 
many years. However, the tools and meth- 
odologies available to design programs have 
changed radically over the years. 

In the beginning there were flowcharts, 
which looked like five-dimensional octopi 
or the corporate structure of a conglom- 
erate. Despite the absence of a consistent 
approach that would enable everyone to 
design a program using flowcharts, those 
programmers who did bother to work out 
their problem with a flowchart first usually 
seemed to have more luck in getting pro- 
grams to run sooner and better than 
programmers who did not. 


Structuring Tools 


The development of mathematics would 
surely have been stymied if Roman numerals 
had been retained as our number system. In 
much the same manner, the science of 
structured program design would have been 
mired down if only flowcharts had been 


available for developing programs. 11 is not BEGIN TURN {roume DIE 
that calculus is impossible with Roman 


numerals, it's just that it's extremely dif- PLAYER ALREADY HAS A BODY (o 
ficult. Thus, over the years, a number of BOLL “1” 0.1 
design and doclimentation tools were devel- (0,11 © 
oped io better enable a programmer to PLAYER ALREADY HAS A BODY { sive paven a soov 
understand the problem before going out to ол 
do battle with the program. 
TOP-DOWN or GOTO-less programming, © Аш {se 
developed by Djkstra and others, was HAS BODY С) 
probably the first major attempt to solve the e 
design versus coding problem. Djkstra simply ROLL "2" O HAS NECK (ov PLAYER A NECK 
observed that the more СОТО» that were in о 
a program, the less likely it was to run HAS BODY (se 
correctly. Djkstra called such programs (0.11 
"spaghetti. bowl" programs, because if you о HAS HEAD 
drew a line fram each GOTO in the program (0,1) (o 
to ils destination, you ended up with a mess On С) 
that looked like a bowl of spaghetti. He к HASHERB {ove PLAYER A HEAD 
showed how any program could bc written nonno С) 
with just a few simple flow structures HAS NECK 
without any GOTOs. His techniques pro- TURN (0.1 { эх» 
duced simple, readable code that was easy 
to test and maintain. So, the big push among © ФАМТЕММА (vw 
design aficionados was to eliminate the HAS HEAD С) 
GOTOs іп their programming. Although (0.1) I 
TOP-DOWN programming was a big advance- ROLL = 747 С) (0,1) { PLAYER AN ANTENNA 
ment over flowcharting, it was just that: ' ———— 
programming. It was a technique for coding Mon ЕО 
a program, поі necessarily designing it. 
Another technique, IBM's HIPO (and С) ud (o 
later HIPO-DB) entered the design field HAS BODY С) 
almost by chance, being primarily a docu- (0,1) 
mentation tool that was also being used ROLL - "5" С) PAS TAIL MS 
| . . (0,1) 
for program design. The major drawback to GASSODY 
HIPO techniques, besides the fact that they (0,1) C 
did not work well for designing a program, 
was their tendency to produce 50 pages of С) HAS 6 LEGS (e 


documentation for a 3 page program. 


HAS BODY 
ion © 
Warnier-Orr Diagrams — A New Approach ROLL - "6" С) НА56 LEGS (sw PLAYER 1 LEG 


а," 
Within the last four years а new tech- шет 

nique for program design has evolved from 10,1) Go 
the work of Jcan-Dominque Warnier (pro- 
Ton ae магт Уау) т France, and Kenneth Figure 2: Diagram of the logic for the PLAYER and COMPUTER TURNS 
Topeka KS. The technique has foundations routines of the BUG program. 
in set theory and Boolean algebra, and holds 
much promise for program design appli- 
cations, Warnier-Orr. diagrams, as we have 
called them here in the United States, allow 
programmers to design faster than ever 
before, to code programs with little or no 
effort, and produce programs that usually 
run correctly the first time. The approach 
is not limited to small programs. Nothing 
will make a believer out of someone quicker 
than a 20 page COBOL program which runs 


does not matter what programming language 
you code it in! At Langston, Kitch and Asso- 
cjates, people have used the technique 
to program in COBOL, PL/I, ALGOL, 
FORTRAN, BASIC, RPGII and assembler 
languages. It works equally well for all of 
them. 


Warnier-Orr Diagram 


correctly the first time. The Warnier-Orr The simplest way to learn about Warnier- 
technique stresses design over coding and Orr diagrams 18 to see examples of them. 
contends that once a problem is designed, it Warnier-Orr diagrams are very easy to learn 
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If the player rolls a 4, we first find the instructions to follow for а roll of 4 and check to 
see if the player has a BUG head. If he does, we then check to see whether or not the 


player already has two antennae. ... 


and use; however, be forewarned that this is 
a technique that is sometimes deceptively 
simple, but not as trivial as it often seems. 
Let's consider the relatively simple game 
of BUG. In this game the computer rolls a 
die, once for itself and once for its oppo- 
nent, Each number of the die corresponds to 


HAS EITHER PLAYER COMPLETED A BUG 
COMPUTER WINS DISPLAY 
(0,1! EWEN” 


YES (0,1) O 


END TURN OPPONENT WINS DISPLAY 
(0.1) "YOU WIN" 
© DECLARE END OF GAME 
V 


NO (0,1) 


<< ON TO NEXT TURN 


Figure 3: Warnier-Orr diagram for the ending of a turn or a game, 


Listing 1: A structured BASIC program that was written using the Warnier- 
Orr diagrams of figures | thru 3. This code executed correctly the first time 
even though it was the authors first attempt at writing a BASIC program. 


10 
20 
30 
40 
50 
60 
70 
80 
80 
100 
110 
120 
130 
140 


150 
155 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
295 
300 
310 
320 
330 


REM BUG PROGRAM 

REM BEGIN PROGRAM 

DIM HEAD(2), BODY(2), LEGS(2), ТАі (2), ANTEI2), NECK(2), CNT(2) 
GOSUB 120 

REM GAMES (1,G) 

LET EPGM=0 

GOSUB 200 

IF EPGM=0 THEN GOTO 70 

НЕМ END PROGRAM 

STOP 

REM BEGIN PROGRAM SUBROUTINE 
PRINT 'ENTER YOUR FIRST МАМЕ” 
INPUT :NAMES 

PRINT 'DO YOU WANT AN EXPLANATION OF THE RULES; ENTER YES 
OR NO.’ 

INPUT ANSS 

LET TEST = SCOMP ('YES' ,ANS$) 

IF TEST = 0 THEN GOSUB 1200 ELSE ; 
RETURN 

REM GAMES SUBROUTINE 

REM BEGIN GAME 


GOSUB 290 

REM TURNS (1,T) 
LET EGAM =0 
GOSUB 390 


IF EGAM = 0 THEN 230 
REM END GAME 

GOSUB 1150 

RETURN 

REM BEGIN GAME SUBROUTINE 
LET BODY(1), BODY(2) = 0 
LET CNT(1), CNT(2) = 0 
LET NECK(1), NECK(2) = 0 
LET HEADI1}, HEAD(2) = 0 
LET ANTE(1), ANTE(2} = 0 
ІЕТТАН 11, TAIL(2) 20 
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a part of the BUG's anatomy: 1 = BODY, 
2 - NECK, 3 - HEAD, 4 - ANTENNAE, 
5 = TAIL, and 6 = LEGS. The object of the 
game is to finish your bug before the com- 
puter finishes its bug. Other rules: you must 
have a body before you can have legs, a neck 
or a tail; you must have a neck before you 
сап һауе a head, and you must have a head 
before you can have antennae. One body, 
one neck, one head, one tail, six legs and 
two antennae are needed to complete a bug. 
Figure 1 is à Warnier-Orr diagram showing 
the basic structure of the BUG program. 

The Warnier-Orr diagram is read left to 
right, top to bottom, just like conventional 
English text. The brackets enclose logically 
related operations, the largest of which is the 
program itself. The BUG program is com- 
posed of three logical sections: 


е ihe BEGIN PROGRAM section, 
where the player's name is requested 
and there is an explanation of the 
game rules. Note that the * symbol 
between the modules YES and MO 
denotes the exclusive OR function, 
meaning that one or the other but not 
both of the modules will be per- 
formed. Observe also that this is re- 
flected in the number of times that 
each module may be performed: O if 
the condition is false and 1 if the 
condition is true. 

€ The process section, GAMES, where 
the playing of the game actually takes 
place. The (1,g) denotes that the sec- 
tion is to be performed at least once, 
and possibly many (g) times. 

€ The END PROGRAM section, which 
in this case is empty, but which 
usually contains things such as the 
closing of files, the goodbye message, 
etc, 


The rest of the brackets decompose in à 
similar fashion. The GAMES procedure 
breaks down into the beginning of the game, 
(BEGIN GAME), the turns that each player 
takes (TURNS), and the end of Ше game 
(END GAME). 

Notice that logically there are things that 
only happen at the beginning of the program 
and things that only happen during the play- 
ing of the game itself. The Warnier-Orr di- 
agrams allow you to see very easily just 
where and when a particular event must lake 
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Whether managing accounts at the local general store or aiding in the 
development of the latest Space War, the MiniTerm Dual MiniFloppy* 
System 80/2 сап do the job best. 7-80 powered, and S-100 bus 
structured, the System 80/2 mainframe with regulated supplies for two 
mini floppies* is also available without cards and drives. 


Dealer Inquiries Invited. 


ES MiniTerm Associates, inc. 


bo —— —— M SE 7 И” 
she Box 268, Bedford, Mass. 01730 (617) 648-1200 


“Міпі Floppy is a registered trademark of Shugart Assocates. 
Circle 408 on inquiry card. 


Listing 1, continued: 


340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 


570 
580 


590 
600 


610 
620 


630 
640 


650 
660 
670 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
89D 


900 


910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 


1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 


LET LEGS(1], LEGS(2) = 0 

RETURN 

REM TURNS SUBROUTINE 

REM PLAYERS TURN 

REM LET PLAYER START TURN 

PRINT ‘HIT RETURN TO ROLL DIE’ 
INPUT A 

LET PLAY =1 

GOSUB 520 

REM COMPUTERS TURN 

LET PLAY = 2 

GOSUB 520 

REM END TURN 

GOSUB 1060 

RETURN 

REM TURN SUBROUTINE 

REM PLAY=1;PLAYERS TURN—PLAY=2;COMPUTERS TURN 
REM ROLL DIE 

LET ROLL = FIXG (((RND (0) * 6.0)) + 1 
PRINT : "ROLL IS A ", ROLL 


IF ROLL = 1 THEN IF BODY (PLAY) £1 THEN GOSUB 690 ELSE ; ELSE ; 


IF ROLL=1 THEN 650 

IF ROLL = 2 THEN IF BODY (PLAY) = 1 THEN IF NECK (PLAY) #1 
THEN GOSUB 760 

IF ROLL -2 THEN 650 

IF ROLL = 3 THEN IF BODY (PLAY) = 1 THEN IF NECK (PLAY) = 1 
THEN IF HEAD (PLAY) #1 THEN GOSUB 820 

iF ROLL-3 THEN 650 

IF ROLL =4 THEN IF HEAD (PLAY) = 1 THEN IF ANTE (PLAY) #2 
THEN GOSUB 880 

IF ROLL=4 THEN 650 

IF ROLL = 5 THEN IF BODY (PLAY) = 1 THEN IF TAIL (PLAY) #1 
THEN GOSUB 840 

IF ROLL=5 THEN 850 

IF ROLL = 6 THEN IF BODY (PLAY) = 1 THEN IF LEGS(PLAY) 
#6 THEN GOSUB 1000 

LETA=3 

RETURN 

REM BODY SUBROUTINE 

IF PLAY = 1 THEN PRINT : NAMES, “5 BUG HAS A BODY" 
IF PLAY = 2 THEN PRINT : “COMPUTER'S BUG HAS A BODY" 
LET CNT (PLAY) = 1 

LET BODY (PLAY) = 1 

RETURN 

REM NECK SUBROUTINE 

IF PLAY = 1 THEN PRINT : NAMES, " 'S BUG HAS A NECK" 
IF PLAY = 2 THEN PRINT : "COMPUTER'S BUG HAS A NECK” 
LET CNT (PLAY) = CNT (PLAY) + 1 

LET NECK (PLAY) = 1 

RETURN 

REM HEAD SUBROUTINE 

IF PLAY = 1 THEN PRINT : NAMES, “5 BUG HAS A BODY" 
IF PLAY = 2 THEN PRINT : “COMPUTER'S BUG HAS A BODY" 
LET CNT {PLAY} = CNT (PLAY) +1 

LET HEAD IPLAY) = 1 

RETURN 

REM ANTENNAE SUBROUTINE 

LET ANTE(PLAY) = ANTE(PLAY) + 1 

IF PLAY = 1 THEN PRINT : NAMES, “ "5 BUG HAS ", 

ANTE | 1), ANTENNAE.” 

IF PLAY = 2 THEN PRINT : “COMPUTER'S BUG HAS "' ANTE (2), 
" ANTENNAE,” 

LET CNT (PLAY) = CNT (PLAY) +1 

RETURN 

REM TAIL SUBROUTINE 

IF PLAY = 1 THEN PRINT : NAMES, “5 BUG HAS A TAIL" 

IF PLAY = 2 THEN PRINT : "COMPUTER'S BUG HAS A TAIL” 
LET CNT (PLAY) = CNT (PLAY) + 1 

LET TAIL (PLAY) =1 

RETURN 

REM LEGS SUBROUTINE 

LET LEGSIPLAY) = LEGS(PLAY) + 1 


IF PLAY = 1 THEN PRINT : NAMES, "' S BUG HAS ", LEGS (1), " LEGS." 


IF PLAY = 2 THEN PRINT : "COMPUTER'S BUG HAS ", LEGS (2), 
"LEGS," 

LET CNT (PLAY) = CNT (PLAY) +1 

RETURN 

REM ENO TURN SUBROUTINE 

IF CNT (1) = 12 THEN 1090 

IF CNT (2) = 12 THEN 1110 

GOTO 1130 

PRINT : NAMES, 5 BUG IS FINISHED’ YOU WIN” 

GOTO 1120 
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place. After examining figure 1 carefully to 
make sure that you understand haw the 
diagrams work, move on to the explanation 
of the PLAYER and COMPUTER TURNS 
section shown in figure 2. 

In figure 2, we have represented the logic 
for each of the players! turns during the 
game. At the beginning of each turn, the die 
is rolled to determine the part af the BUG's 
body that the player may receive. Whatever 
the roll, we then have a logical path to 
follow. Again, please note that the presence 
of the © between each of the possible 
rolls denotes mutual exclusion, ie: only one 
of the paths тау be selected. This partic- 
ular structure is known as a case statement. 

If the player rolls a 4, we first find the 
instructions to follow for a roll of 4 and 
check to see if the player has a BUG head. 
If he does, we then check to see whether or 
not the player already has two antennae. 
If he does, then we do nothing. If he does 
not have two antennae yet, we give him 
one antenna. If he does not have a BUG 
head, then again we do nothing. In a similar 
fashion, all of the possible rolls and their 
associated procedures are explained. Now 
let's move on to the Warnier-Orr diagram for 
the end of the turn, which is shown in figure 
3. 

If either player has won the game at the 
end of a turn, the computer declares the 
winner and ends the game. If neither player 
has won, the computer does nothing and 
cycles through for another turn. 


Structured Programming 


Having fully understood the problem, 
coding the BUG program is a simple and 
straightforward process. For this particular 
example | coded the program shown in list- 
ing 1 in a version of BASIC. 

As you can see, each bracket of the 
original Warnier-Orr diagram roughly corre- 
sponds to a subroutine in the finished code: 
the process GAMES, for instance, becomes 
the subroutine at line number 180 which is 
called repeatedly by the branch at line 80 
until EPGM equals 1, indicating that no 
more games are to be played; the process 
BEGIN PROGRAM is handled by the sub- 
routine at line 110, and so forth. 
The resultant code is: 


* easy to read and understand 
è easy to change and maintain 
* already documented 

* logically correct. 


{т is also а program that will run correctly 
the first time, barring unforeseen syntax 
errors for those of us who can't type or 
spell. All of this is possible because the 


program was thoroughly designed before 
it was even partially coded. 


Listing 1, continued: 


1110 PRINT : "COMPUTER'S BUG IS FINISHED, I WIN” 
Conclusion 1120 LET EGAM= 1 

1130 RETURN 
1140 REM END GAME SUBROUTINE 


Warnier-Orr diagrams are a giant leap in 1150 PRINT : "DOES ANYONE ELSE WANT TO PLAY” 


the right direction for structured program- 1160 INPUT ANS$ 
ming. They represent an attitude which, for s Ee nerd ыс чаш, 
the first time since people have been playing 1180 RETURN р 
with computers, сап lead to consistently 1100 REM EXPLANATION OF RULES SUBROUTINE 
reliable software thak iE ve in. 200 PRINT "THE GAME OF BUG IS PLAYED AS FOLLOWS:" 
ie 50 ТК that ae ry easy to a 1210 PRINT “А DIE IS ROLLED BY THE COMPUTER, AND EACH NUMBER" 
ain, Currently, most data processing de- 1220 PRINT " ON THE DIE CORRESPONDS TO A PART OF THE BUG'S ~ 
partments spend over 8096 of their time 1250 ДМ pov EOD 2=NECK, 3-HEAD, 4-ANTENNAE, 5=TAIL” 
is "6s . YOU NEED 1 BODY, 1 NECK, 1 HEAD, 2 ANTENNAE” 

and effort repairing old code that has ^ i550 PRINT 1 TAIL, AND 6 LEGS TO COMPLETE A BUG." 
suddenly gone bad. Warnier-Orr diagrams 1260 PRINT " THE OBJECT OF THE GAME IS TO BUILD YOUR BUG 
also provide the means to produce software 1556 БЕ ТОС ОРТЕН ЫЫ СБ Б 
of a quality that has never before been 1280 PRINT " HIT RETURN WHEN YOU ARE READY TO PLAY.” 
possible. 1290 INPUT A 

If you think that you are interested in 1210 RETURN 


using Warnier-Orr diagrams to help you 
solve some of your software headaches, by 
all means try them. But as | mentioned 
above, this technique looks deceptively 
simple, and you may not have much success. 


Understanding a diagram such as the one 
presented in this text is one thing; creating 
one from scratch is another. 
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dise purchased. We temporarily FIX 
0 to print the quantity as a nondeci- 
mal integer and make reading the 
tape easier. We store the quantity 
in data memory 01, print, restore 
the SR-52 to FIX 2 and НІЛ, 

5, Key B is the list price of the product. 
It is stored in data memory 02 and 
printed. This time we did not use a 
HLT instruction, and we will see 
why in the next step. 

6. Without a HLT in step 5, the SR-52 
program counter automatically moves 
down to the next step. It encounters 
the command to multiply AxB, or 
more exactly that data we stored in 
memory O1 times the data we stored 
in memory 02. We print this result 
and then sum the result into data 
memory 19, Since we cleared the 
SR-52 memories in our initial house- 
keeping instruction, we know that 
the initial content of data memory 
19 is zero. After all this we HLT. 


At this point in our flowchart we are 
at a manual or human decision point as 
shown by the diamond. If we have more 
merchandise to price, we can go back and 
put in the next quantity À and price B. We 
would do this until we were done. Then 
we would go to the A' button. In our 
flowchart this is labeled as step 9. Putting 
A’ near the end of the program may appear 
to be out of sequence, but the SR-52 
doesn't care. It will automatically go looking 
for A' program instructions whenever that 
button is pushed. My programming style 
says Lhat | like to finish defining the basic 
user defined key functions before getting 
involved in the detailed program steps. Since 
we haven't defined Key E vet, that will be 
ihe next step. Incidentally, claiming a pro- 
gramming style as a reason for doing some- 
thing is an easy way of avoiding a lot of 
“no win” programming arguments. If it’s a 
matter of taste, who can complain? 

Since the flowchart represents Lhe actual 
sequence the user follows, we see that the 
A’ button is pushed to complete and print 
the totaling and discount of the list price 
merchandise. Тһе details ol this block will 
be discussed below. At this point we are 
only concerned with what we do next. The 
diamond again indicates à manua! decision. 
Do we have any nel price items on this 
invoice? If so, we will go to А again. This 
time, button A will be associated with 
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quantities of the net price items. If there 
are no net price items we will push button 
B'. This wil! complete thc invoice compu- 
tation. At this point in the flowchart we 
define button E. 


7. Key E is the net price of the merchan- 
dise. We will store this price in data 
memory 05 and print the price, Again 
as in step 5, since we don't have a 
HLT instruction, the 58-52 will 
automatically proceed to step 8. 

8, This step will multiply АхЕ, or the 
quantity in data memory O1 times the 
net price in data memory 05. The re- 
sult is printed and summed into dala 
memory 15, Incidentally, the previous 
value of data memory 19 is stored 
with the net price computation 
that resulted when button A’ was 
pushed. The diamond after this block 
is another manual decision. IF there 
are more net price items go back to 
A; otherwise go on to B’. 

9. This block, at first glance, appears 
to be complex. But it really isn't. 
lt provides the following instructions: 
RCL 19 = Recall the list price 

amount that was summed 

into data memory 19 and 
print (РЕТ) the amount. 

1-С Multiply the list price 

total by 1-С, the dis- 
count that was inputted, 
and stored originally with 
key С. Print the dollar 
amount of the discount. 

—RCL 19 Subtract the list price 

amount from the  dis- 
count; "*/-"; change the 
sign since the result is a 
negative number and print 
the result, This is the net 
price of the merchandise. 

Pap Advance the paper onc 

line for format clarity. 

Store total net price in 

data memory 19 and HLT. 


STO 19 


Nat so bad, was it? 
10. We now define the program instruc- 
tions for the B' button: 


Pap One line of paper advance. 
RCL 19 Recall and print the total 
order net price that has 
been summed in previous 


steps into data memory 
19. 

*RCLD Recall, add and print the 
shipping costs. 


PRT- Total the entire order and 
print. 

Pap, Pap, Advance the paper three 
Pap lines. 

11. RST Resets the program counter 


back to 000. This pro- 
gram address is the first 
one we used in our house- 
keeping steps. The pro- 
gram will automatically 
execute those housekeep- 
ing instructions and then 
HLT. The SR-52 is now 
ready for a new invoice 
routine. 


The revised flowchart is now complete 
and at the same time we have defined vir- 
tually every program instruction step. The 
lolal development of this program has been 
a very straightforward translation of what 
we want to accomplish into precise terms 
understandable to our computer. 

The last programming step is to set the 
SR-52 to receive program instructions. А 
key marked LRN (learn) is provided for 
this. Several other programming keys are 
also provided which dramatically simplify 
putting а new program into the machine. 
AL this point we will only need the LRN 
button. With the SR-52 in the LRN mode, 
we begin with the first instruction which 
is CMs (clear memories). We push that 
button on the keyboard, The program 
counter moves Lo 001 and we push the CLR 
button, The SR-52 stores the clear instruc- 
tion and the program counter moves to 002. 
We continue pushing the buttons that we 
defined in our program until we reach the 
last instruction which is RST. Our program 
15 now stored in the machine. We take the 
SR-52 out of the learn mode by pressing 
the LRN button again. The program counter 
is manually reset to 000. Listing 1 shows the 
entire program list. 

We are now ready for the critical test. 
The RUN button is pressed and, if the dis- 
play is not flashing, there is a good chance 
thal aur program might work. We test it by 
putting in a sample calculation. If it does 
work, our tape printout would look like 
listing 2. If there are problems, the printer 
will be a great help in finding the bug. 

The first thing that can be done is to ask 
for a list of the program steps. This output 
list can be compared to the work sheet we 
used to enter the program. Analyzing thc 
program list shown in listing 1 is made easier 
if we mark each program address line with 


Listing 1: Program listing for the SR-52 invoice program. The program is 
broken into sections corresponding to the flowchart of figure 2. 


КРО 
сиѕсоунт 
A 
EL 
PRICE 
SHINE тота 
DISC AMT 
NET 
QUANTA Y 
LIST 
OnE 
LUNE 
FATAL в 
[О] TOTAL NET 
SHIPPING, 
iNvOVEE 
AMT 
nri 
PAICE 


the key function name. {tn fisting 1 this is 
done with typeset notations, but in SR-52 
prüctice this would be done with handwrit- 
ten notations ..CH/ In addition to doing 
this, groups of instructions should be 
bracketed so that they can be related to the 
flowchart in figure 2. The first three digits 
in the program list are the program counter 
address. The next two digits are the op code 
or the key codes for the SR-52 keyboard. 
If the program doesn't work, you may have 
omitted an instruction. The SR-52 provides 
an easy way to get to the point af omission 
so that we can insert the proper instruc- 
tion. In a similar way, an incorrect instruc- 
Поп can be omitted. 

Тһе most painful debugging problem is 
where your program logic just isn't right. 
The printer will allow you to trace and print 
the steps the program actually is following 
as it attempts to solve the problem. (In 
our Case, calculate the invoice.) If you are 
not too far off, the SR-52 has the facilities 
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1 097 01 
Й 098 09 
en 09% 93 
100 85 
BEL 101 43 
2 102 on 
4 103 g4 
an 104 98 
105 95 
be t06 ӘБ 
сар іп? оза 
ган 106 99 
- l9 10% чэ 
Г -ngeser 119 Se 
111 00 
112 od 
115 ас 
г ©‹бошмт n. Еб РЕТ 
QuaMTITY 12. РЕТ 
AIST PRICE 5,62 ЕРТ 
Lng Tutai ET, SG РЕТ 
QUANTITY Р 
(357 PRICE РЕТ 
LUNE TOTAL ОП 412 EFT 
аоамтт X4. РЕТ 
LIST PRICE LEX FFT 
uNe тота. 131042 . 
Totar aT ZZ. 64 РЕТ 
їс АМТ ffs. 06 РЕТ 
KET TOTAL 175, SS ҒЕТ 
QUANTITY іх. ЕЕТ 
NET PRICE = ЕКТ 
мм Toran РРТ 
TOTAL МЕТ iX 14 РЕТ 
ШШ m2 FFT 
Lois лит m5. V FFT 


Listing 2: Sample printout 
of the invoice program. 


САТА 


HOUSEKEEPING 
тов 
THIS RUN 


PROGRAM 
INSTRUCTION 
— 


Bi&CQUNT 
© 
m 
SHIPRING 
© 
ITEM wt; 12. FiK 
000 
"A" 12, 
QUANTITY 12. STD 
001 
12, 
12. РЕТ 
12. FIX 
002 
12. 00 
HLT 
^a f 63 E 
шт 09092 
PRICE 9. 63 
®© 5.63 РЕТ 
5. 63 x 
5. 63 RCL 
12.00 ud 
AaB е 
12 = 
£7. 56 
67, 56 PRT 
&?, 56 SUM 
019 
(87.56 
m» р 18 FIX 
"а" 000 
QUANTITY 18. 
| 18. grr 
18. ` 
1 3435 
000 
34, 
34. STD 
001 
34. 
34. РЕТ 
34, РІ 
002 
ITEM 23, 34, 00 
; HLT 
28 5.63 STU 
ыт 002 
PRICE 5. 63 
© 5.63 PRT 
5.63 х 
5.63 RCL 
001 
МЕ 3409 
191,42 
191.42 РЕТ 
191.42 SUM 
019 
191.42 
HLT 


that allow you to easily implement your 
program fix. 

Listing 3 shows the printer output in 
the trace mode, Here the left digits are the 
printed equivalent of the SR-52 display. 
The right side data is the function the SR-52 
is performing on the dispiay data. 

The data shown in listing 3 is the same 
data used for the printout shown in listing 2. 
Marking and grouping the trace data in the 
way shown will simplify comparing the 


191. 42 4 
191,42 ( 
191.42 REL 
КА 292.64 РЕТ 
тке | | 292. 64 x 
292.64 ( 
1. = 
is RCL 
003 
шс нава › 
AMT 0.4 И 
117.06 РЕТ 
117.056 - 
117.056 RCL 
019 
ry 292, 64 
б) 4 292. 64 ? 
175.58 РЕТ 
КЕТ 
PRICE |4175, 584 sTo 
019 
LL 175.58 
HL 
19. FIX 
ooo 
13. 
18. STE 
001 
"At là: PRT 
QUANTITY т 
18. FIX 
© 002 
18. 00 А 
HL 
u 0. 42 sta 
WET 005 
каса D. 42 
0. 42 PRT 
D. 42 х 
üi 0.42 СГ 
18, 00 
18, = 
7.56 
7. 56 PRT 
7T. 56 SUM 
015 
7,56 
HLT 
7,56 RCL 
NET 019 
PRICE 183. 14 
TOTAL 183, 14 РРТ 
183, 144 + 
в 183. 144 RCL 
004 
{ 2,88 
SHIPPING 2.82 РЕТ 
2.82 = 
INVOICE { 185, 97 
AMT. 135. 97 PRT 
© 4 RSET 
CMS 
MOUSEKEGCPINOG CLR 
FOR 0. FIX 
NEAT ВШМ 002 
0.00 
HLT 


Listing 3: Another sample listing; this one is in trace mode, Trace mode 
outputs each program Instruction and the data associated with it so you can 
check each individual program step. This is the SR-52's equivalent of a 
symbolic high level language in a larger machine. 
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trace output with the design flowchart 
of figure 2. Each step in the trace should 
match what you designed in the flowchart. 
If it doesn’t, then the machine is being 
asked to do something incorrectly, If your 
flowchart logic is faulty, review the SR-52 
instruction book before making corrections, 
If your flowchart design has an improper 
premise, then the calculator will indeed 
proceed with perfect logic to an improper 
result. 

Somewhere between the two "dump" 
methods, líst and trace, lies the identifica- 
tion to the program problem. Listing shows 
program loading mistakes and tracing will 
reveal program logic errors. 

І could go out on a limb with the truth 
and say that my invoice program was up and 
running on the first pass. But seriously, with 
the debugging facilities already discussed, 
it wasn't too difficult to find and correct 
the problem areas. 

After the program has been debugged, 
you should make a new program list. Any 
flowchart changes that were necessary 
should also be documented. If you don't 
do this documentation, you will find that 
your memory will fail you miserably if you 
want to modify the program sometime in 
the future. The up-to-date list will also let 
you reproduce the program in case the 
magnetic program card ever becomes 
unusable. 


Table 1: Functions of the user defined keys 
in the invoice program. 


Key Nama Assignment when Button is Pushed 

А Data entered оп key is the quantity 
of the merchandise purchased, 

B Data entered is the suggested list 
price .of the merchandise, {Used 
with А.) 

с Data entered is the customers’ 
discount, 

D Data entered is the shipping charge 
for the order. 

E Data entered is the net price (no 
discount) of the second category of 
marchandise. (Button А is also 
used with E.) 

А: This із the second function usa of 


A. When pressed it tells tha SR-52 
to tots) the list price items, com- 
pute and subtract the discount and 
leave the net amount. 


B' This is the second function use of 
B. When pressed it tells the SR-52 
to add the total of the net price 
items, if any, to the results obtain- 
ed when A’ was pushed. It then 
adds the shipping cast and results 
in the total for the order. 


You should also write the user instruc- 
tions at this time. Table 2 shows the user 
instructions for the invoice program. It is 
also helpful to the user if you attach a copy 
of a sample printout. The blank spaces on 
the magnetic program card should also be 
filled. 

This invoice program, while being rela- 
tively simple, is certainly not a trivial pro- 
gram. It does involve many of the basic 
programming philosophies that would be 
applicable to writing a program for any 
system. With the prices of hand held calcula- 
tors continuing to drop as they have in the 
past, the SR-52 and companion printer are 
not a bad way to get into the intricacies 
of computers. At the time of this writing, 
the combination can be bought for about 
$400. The fact that the SR-52 can be con- 
nected to the real life world (the printer), 
does hold a possible promise that a com- 
puter interface to the SR-52 might come 
along someday. 

For those who have an SR-52 and need 
an invoice program, a listing of the program 
discussed in this article is provided in listing 
1. The program uses 110 program steps, 
less than half of the total SR-52 capacity. 
This will allow space to modify the program 
to meet your specific needs.s 


Step Procedura Press Display 

1 Load “A” side of card CLR 2nd READ Goes blank then 0 
1a run 

2 Enter discount (see note below) С Discount amt 

printed 

3 Enter shipping D Shipping amt 

4 Нет quantity A Qty printed 

5 Total list price of item B Individual and 

Price printed total price printed 


Repeat 4 and 5 until all 
List price items entered 


6 Total of list items 2 nd А” 
Prints list total 
Discount, net on list 
If there are net price 
items da 7 and 8 other- 
wise go to step 9 


7 Enter item quantity A Qty printed 

8 Enter net item price E individual and 
Total net price printed total price printed 
Repeat 7 and 8 until done 

9 Net total printed, 2 nd B' 


Then shipping and 
Invoice total printed 


Note: For 40% customers, enter 6; 


For 5096 customers, enter .5; 
For 50410410, enter 405. 


Table 2: User instructions for the invoice program. It is always necessary 
(for peace of mind) to write out these instructions, otherwise you may forget 
how to use a program, 


LONG ISLAND | Digital MicaG Systems 


PRESENTS: 


^" COME SEE WHAT || ^ 16К STATIC RAM '525 


BYTE A "REAL" 


FOR THE 5-100 BUS 


ПШ COMPUTER STORE 
Ne ^ LOOKS LIKE 


MICROCOMPUTERS PERIPHERALS 


IMSAt 8080 ACCESSORIES 


BYTE-8 MEMORY EXPANSION 

SWTP MP68 COLOR TV GRAPHICS 

CROMEMCO LEAR SIEGLER AOM 3 J 

PROCESSOR TECH PAPER TAPE READER Я Uses (he new Intel 2114 АК Static RAM (which will also be bulit by Motorola, Signetlcs, 


INTERFACES (KITS or ASSEMBLED UNITS) 


Fairchild, National, T.I, Synertek, NEC, Intersil, and Fujitsu, etc.), Features complete 
sialic operallon (No refresh or clocked chip select), sofiware protect, paging, Individually 
addressable 4K blocks. completely buffered address and data lines, fully socketed 


PROGRAMS AND SOFTWARE ; Avila win GK ot Té тти: nil S200 18K assembled and tested S988 


VARIOUS BASICS — TINY, 4K. 8K and 12K 
FOCAL — DOS — GAMES — BUSINESS APPLICATIONS 


ALSO AVAILABLE APPLE 1 CASSETTES — FLOPPIES 
MODEMS TERMINALS БЕС. WRITERS 


BUSINESS APPLICATION INQUIRES INVITED 
SYSTEM DEMONSTRATIONS AND LITERATURE / MAGAZINES 


Byte Shop East, Inc. 
27-21 Hempstead Turnpike 
Levittown, Long Island 
(516) 731-8116 
Two blocks east of Wantagh Pkwy. 


HOURS TUES thru FRIDAY 12-9 
SATURDAY 10-5 


Circle 409 оп inquiry card. 


5-100 BUS TERMINATING CARD 325 ur 


Absorbs noise, overshoot, rnging, reflection. Plated thru holes, gold plated fingers. 


EXTENDER CARD ron easy taovatesnooting $16 air 
With jumpoers іп power supply limes for current measurement. Low profile so card can 
Temain an ihe machine wilh the cover оп With edge connector, gold fingers 


PLASTIC KEYBOARD ENCLOSURE 


Blank moldad ABS plastic enclosure for usa with keyboard, controls, modem, etc. Size - 
1334 x 11V2 x 2%». PRICES: Blank enclosure - 920 With cutout for keyboard available from 
Radio Shack, etc. - 527 


Prices shown Include U.S. stopping, Cashiers check оғ М.О. pretered. Personat chock may 
delay shipping 3 weeks. Add $3 for C.O.D; Purchase Orders add 4% - nat 30. Utah 
tesidenis add 4.75%. 

Dena. MERD SYSTEMS BOX 1212, OREM, UTAH 84057 
Tell frea 24 оче Order бөзі (600) 453-1444; ba Utah сөй (807) 224-2102 
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Computer Information Arrangement 


VWXYZ 


MEMORY 
BUFFER 


i 


INPUT MASTER 
CASSETTE FILE 
TAPE 


Figure 1: This is a basic diagram showing the input arrangement for the in- 
formation retrieval system, The text [s entered from a keyboard into a buffer 
area, and sorted alphabetically. іп the example the three text strings start 
with S, D and К, When a certain buffer area is filled the information it 
contains is dumped to an input cassette tape. The information on the tape is 
sorted in alphabetical order. When any one tape is filled, or an updated 
master file is desired, the input tape is added to the master file. 
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Ап examination of the smail system com- 
puter field might lead the observer to take a 
limited view of the potential uses of small 
systems. This is unfortunate, because a com- 
puter, even a small one, can do more than 
play games or make lights blink. 

One general application of computers is 
the information retrieval system. А classic 
goal of information retrieval is the con- 
struction of a system that absorbs the con- 
tents of books and can answer questions 
concerning the information contained in 
them. This goal has been unapproachable in 
even the largest of computer systems. The 
best approach is to put the burden of intelli- 
gence on the user's shoulders and make use 
of the computer's bookeeping ability. This 
reduces the program to a large scale sorting 
system tailored to a microcomputer's capa- 
bilities. 

Small systems have limitations in memory 
size, data transfer rates and throughput. To 
cope with these limitations, | propose a mass 
information handling system called the Com- 
puter Information Arrangement, or CIA. 
The basic hardware required for this system 
includes a processor, 8 to 16 K bytes of 
programmable memory, keyboard, ТУ inter- 
face and several cassette interfaces with a 
data rate of at least 300 bps. One cassette 
drive has to be controllable by the computer 
in a manner beyond that of simple motor 
control. 

The main storage memory for the huge 
data base is magnetic tape. Tape is slow and 
serial, meaning that only the information 
physically located near the tape head сап be 
dealt with. However, it is cheap. For the 
moment, our data base will be a dictionary, 
ie: a list of definitions sorted alphabetically 


Building a better computer 
wasn't easy. But we did it. 


Introducing the MSI 6800 Computer System 


When we set out to build the new MSI 6800 Com- 
puter System, we knew we had our work cut out for 
us. [t had to be at least as good as the now famous 
MSI FD-8 Floppy Disk Memory System which is also 
pictured below. So, the first thing we did was analyze 
all the problems and drawbacks we had encountered 
with other 6800 systems, and then put our engineers 
to work on solutions. The objective: Build a better 
computer. 


We started with power 
supply. We had big ideas, so 
we used a hefty 18 amp pow- 
er supply. You can run full 
memory and several peripher- 
als without the worry of run- 
ning out of juice. We also put 
it in the front of the cabinet 
so it's out of the way. 


The next step was the 
CPU Board. A separate baud 
rate generator with strap- 
pable clock outputs allows 
any combination of baud 
rates up to 9600. А separate 
strappable system clock is 
available and allows CPU 
speeds of up to 2 MHz. The 
new MSI monitor is MIK- 
BUG software compatible, so 
you wil never have a prob- 
lem with programs. Addi- 
tional PROM sockets are 
available for your own spe- 
cial routines and to expand 
the monitor. The CPU also 
contains a single step capa- 
bility for debugging software. 


When we got to the Mother Board, we really 
made progress. It has 14 slots to give you plenty of 
room to expand your system to full memory capabil- 
ity, and is compatible with SS-50 bus architecture. 
Heavy duty bus lines are low impedance, low noise, 
and provide trouble-free operation. 


With all this power and potential, the interface 
had to be something special. So instead of an inter- 
face address in the middle of memory, we put it at the 
top... which gives you a full 56K of continuous 
memory. Interfaces are strappable so they may be 
placed at any address. An interface adapter board is 
compatible with all existing SS-50 circuit boards and 
interface cards. All MSI interface cards communicate 
with the rear panel via a short ribbon cable which ter- 
minates with a DB-25 connector. All baud rate selec- 
tion and other strappable options are brought to the 
connector so they may be automatically selected by 
whatever plug is inserted into the appropriate inter- 
face connector. Straps may also be installed on the 
circuit board. 


To complete the system, we used an MSI 8K 
Memory Board which employs low power 2102 RAM 
memory chips and is configured to allow battery 
back-up power capability. A DIP switch unit allows 
quick selection of a starting address of the board at 
any 8K increment of memory. 


If you're one of those people who understands 
the technical stuff, by now you'll agree the MSI 6800 
is a better computer. If you’re one who does not un- 
derstand it yet, you'll be more 
interested in what the system 
сап до... play games, con- 
duct research and educa- 
tional projects, control lab 
instruments, business appli- 
cations, or just about any- 
thing else you might dream 
up that a microcomputer can 
do. The point 15... the MSI 
6800 will do it better. 


The MSI 6800 Computer 
System is available in either 
kit form or wired and tested. 
Either way, you get a cabinet, 
power supply, CPU board, 
Mother board, Interface 
board, Memory board, docu- 
mentation, instructions, sche- 
matics, and a programming 
manual. Everything you need. 


There is more to say 
about the MSI 6800 than 
space permits. We suggest 
you send for more informa- 
tion which includes our free 
catalog of microcomputer 
products. 


Building a better computer was not easy. Becom- 
ing the number one seller will be. 


See the MSI 6800 Computer System at Personal 
Computing ’77 - Atlantic City. 


Midwest беген ес 
Justraments 


220 West Cedar © Olathe, Kansas 66061 
913/764-3273 е TWX 910 749 6403 (MSI OLAT) 


ооооооооаоооооооооооооосо 


D Midwest Scientific Instruments 

= 220 W. Cedar, Olathe, Kansas 66061 
П NAME 

E ADDRESS 

п СІТҮ 

p STATE. — — — ZIP 
L1 


0011077 
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by keyword. If the dictionary is closely 
packed on the tape, it wil! be difficult to 
add to it without shifting half of the data 
base. tt would be more logical to spread 
out the entries on the whole tape to avoid 
later space problems. Unless the tape is 
getting full, the proper position of an entry 
is solely a function of keyword. 

If entries are to be added in an efficient 
manner, close attention must be paid to 
differing data rates. A human can type two 
to five characters (bytes) per second, while a 
computer can take things on or off tape 
much faster. The typical personal computer 
can internally manipulate at least 250,000 
bytes per second when programmed with an 
assembler. А video display can depict about 
1,000 characters at a time, and can refresh 
itself 30 or 60 times a second, depending on 
the way the display handles the interlace. 
It will be the objective of the CIA system to 
put information onto the cassette tape in 
Sorted order as fast as the user can type in 
the unsorted data, The user can therefore 
type the definition of "best" and of 
"machine" into our imaginary dictionary, 
and the computer will place both in their 
proper places on the tape. 

A large part of main memory (at least 4 K 
bytes) is used as a buffer. As new data is 
typed in, it is added to the buffer and sorted 
on keyword. This sorting can be done by 
rearranging the data in the buffer in se- 
quential order. An alternative is to keep 
items in unsorted order and maintain two 
pointers for each item, one pointing to the 
location of the item which is next in sorted 
order, the other pointing to the previous 
item in sorted order. The second system 
eliminates unnecessary searching in memory, 
but involves longer and trickier program- 
ming. 

As the memory buffer accumulates data, 
it is important to keep track of how it is 
filling up. The alphabet is divided into 
eight sections for accounting purposes. The 
first section may be for words starting with 
А or B, etc. Eight counters keep track of 
how many bytes are taken up in the buffer 
by different ranges of the alphabet. When 
one counter exceeds certain limits, the 
cassette is moved to the region of tape 
corresponding to that range of the alphabet. 
Next, the data held in the buffer is trans- 
ferred onto the tape in the proper location. 
Obviously the data would then be erased 
from the memory buffer to make room for 
more data. The end result is a cassette tape 
containing sorted information which 
generated at the same rate that the user 
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is typing in the unsorted data (see figure 1). 
If the data is sorted as fast as it can be put 
in, what would be the advantage of greater 
throughput? The system works just as fast 
as it has to. 

Notice how general the system is. 11 can 
be used to make huge mailing lists, keep 
track of books in a library, and so on. It 
has two principle limitations in addition to 
speed, size and the simple nature of the data 
that it can handle. 

What can you do when you fill up a 
cassette? (It may take a while, since it is 
possible to fit as many as 500,000 characters 
on a digital cassette tape.) You could main- 
tain a master set of 26 tapes, one for each 
letter of the alphabet. Once your tape is full, 
it would be merged with the master file, an 
unwieldy process at best. This procedure 
would mean putting master tape ЖТ in one 
cassette machine, your input cassette in 
another, and starting the merging program. 
After a while, the computer could signal that 
it had put all of the A entries onto master 
tape £1. Then you would take out tape £1, 
replace it with tape Z2, and so on, up to 
tape #26. This process would happen rarely 
(or as often as you would require an up-to- 
date master file). But imagine how much 
data your system could hold. A friend of 
mine pointed out that if you were mechani- 
cally inclined, you could automate cassette 
manipulation. It would be a cross between a 
jukebox and large scale automated mass 
memory with media ^ manipulation 
mechanisms, Ап automatic multimegabyte 
memory system for a few thousand dollars 
would be most impressive. 

The question of data bases is a bit tricky. 
Data can be abstract, highly interrelated, and 
difficult to categorize. Your data will be 
interrelated in ways that the data base 
cannot show or represent. There are two 
approaches to follow. One way is to design 
very abstract data structures that show 
relationships inherently. The other is to 
maintain the simple dictionary alphabetic 
system, and add several cross-reference 
pointers. An example would be “Kennedy, 
Jackie: see Onassis, Jackie." By pursuing 
all the pointers listed under a keyword, and 
checking out all the pointers listed there, a 
tree structure is developed. A multi-cassette 
data system implies a significant amount of 
tape manipulation, unless you have built the 
jukebox system. 

Although a pointer system is a bit crude, 
it can be handled automatically. The 
following example illustrates а typical 
entry. The original data entry: "Beethoven, 


Ludwig van, Symphony Number 3 (The 
Eroica}” would be filed under "Beethoven, 
Ludwig уап”, If the user wants to generate 
the cross reference pointer — "Eroica 
Symphony, see Beethoven, Ludwig уап”, 
a special character could be typed before 
"Beethoven, Ludwig van" which the 
program would recognize. The program 
could Шеп add "Eroica Symphony, sec 
Beethoven, Ludwig van" to the text buffer. 
This would insure that the pointer and the 
data match, eliminating a problem with 
typographical errors. 

Later, if it is necessary to eliminate the 
entry, you would know that the cross- 
reference pointer is also in memory because 
of the existance of the special character. 
Other special functions can be implemented 
by special characters, such as labeling the 
data source of facilitating tabular data, This 
is left as an exercise for the reader. The 
power of this information handling system is 
limited mainly by the size of programs that 
can be stored in memory, and by the speed 
of the tape recorder. 

The Computer Information Arrangement 
needs five separate programs 10 work 
properly. Note that it is not necessary for 
more than one to be in memory at any time. 
Program 1, the input program, is the biggest 
and most difficult. It accepts characters 
from the keyboard, edits them, adds the 
cross-reference, puts them in the buffer, 
recognizes when the tape machine is idle 
or part of the alphabet range is getting full 
in the buffer, and spreads the data on the 
input cassette by means of a linear hashing 
formula, [t may be necessary for the tape 
recorder to be controlled by a separate 
microprocessor and 1 K bytes of program- 
mable memory shared by both processors, 
because of timing considerations. The 
second one is the merge program, which 
merges the input tape with the master set 
of cassettes. The third program, called the 
clean up, goes through tapes, ‘‘unbunches”’ 
data, and straightens out any local area that 
gets "out of sort." The fourth program is the 
display program. The user can teil it to 
display the Richard Nixon file, whereupon 
it will display all the references and pointers 
that are filed under the keyword Nixon, 
Richard. Тһе last program does a crucial, 
but easily forgotten job: altering or deleting 
outdated or incorrect data from the input 
tape or from a master tape. 

The CIA is a general computer informa- 
tion arrangement, an answer machine, or a 
list maker. Put in randomly ordered data 
and it comes out neat and organized. The 
arrangement has many applications: small 


business, journalism, research, or help for 
folks who have trouble organizing things. 
This is the type of program which will sell 
small systems to the world. m 


GLOSSARY 


Alphabet range: part of the contiguous alphabet 
used to decide where to store alphabetically 
sorted data. 

Buffer: section of random access mernory used to 
temporarily store data until enough 15 collected to 
pass on. 

Cross reference: a notation to look elsewhere in 
the data base for more information, 

Data base: collection of information and the 
system used to organize it for use Бу a computer 
program, 

Entry: А block of data that stays together during 
the sorting routine. The end of an entry is recog- 
nized by a special termination character, 

File: Set of entries with the same keyword. 

Input tape: cassette that accepts the sorted data. 
For larger data bases it must be merged with the 
master tapes. 

Kevword: Word in an entry used to sort the entire 
entry into the data base, 

Master tapes: Set of cassettes that make up the 
entire data base. Each cassette covers a portion of 
the alphabet range. 
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RELAY/OPTO-ISOLATOR | 
CONTROL BOARD ($ 117) 


This board is а natural for controlling 
audio systems, time lapse phatogrophy 
experiments, model tains, robot de- 
vices, or any application where you 


need o number of intelligent switches. 8 
reed relays respond to an 6 bit word 
fram your computer: 8 opiro-isolators ac- # 
cept an 8 bit word from the ouside $ 
world and send it back to your machine 
for further control purposes. Includes 
detailed instructions апа applicauons 
notes. 


500 WATT CONTROL MODULE ($10) 


Interfaces your Relay Control Board with power loads such as 
photofloods and motors. This module is about the some size 
оз а plug-in wall transformer and plugs inta any wall eudec 
on the bock is а femole AC socket that accepts AC loads up 
to 500 Watts. Two isolated control wires trail Боск to your 
computer, allowing easy remote operation and keeping AC 
lines out of your machine. 


Ail kits бге 5-100 Altair/IMSAI compatible. Available by mail (ship- 
ped postpaid in the USA from stack: Californians add sales tox) erat 
many fine computer stores. Dealer inquires Invited. 


MULLEN COMPUTER BOARDS 


BOX 6214, HAYWARD, CA 94545 


"Products that make your computer useful" 
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ent theories of computer chess. Chapter 
3, written by editor Peter W Frey, intro- 
duces opening move theory (whether to 
store standard openings or to simply play 
them from scratch every time), machine 
representation of the chessboard (using 
either bit patterns or the "mailbox" 
method), and move searching procedures. 
There seem to be two general types of 
search strategies in use today: the A type 
(looking at all legal moves and counter- 
moves at each position), and the B type 
(looking at only a small subset of the 
potential legal moves). Frey prefers the 
B type strategy over the А type because 
of the number of positions to be examined. 


Book Reviews 


Chess Skill in Man and Machine edited by 
Peter W Frey, Springer-Verlag, New York, 
1977. Hardcover $14.80. 


Chess Skill in Man and Machine is a series 
of eight essays dealing with four main topics, 
two major and two minor. These topics 
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include the history and rules of computer 
chess tournaments, human chess skill, de- 
scriptions of the techniques of computer 
chess, and finally, an overview of the past, 
present and future of computer chess. The 
chapters of most interest to the computer 
chess enthusiast are those explaining human 
chess skill and the various computer chess 
techniques. 

The first major topic is an analysis of 
chess skill in humans. Neil Charness іп 
chapter 2 poses the question, "Should 
a computer be more like a human?" He 
describes the two schools of thought con- 
cerning this question. One school answers 
no, because computer hardware operates 
differently from the human mind and 
should therefore be operated in its most 
efficient mode, not like the human mind. 
The other school says yes, a computer 
should be like a human if it is to play and 
beat humans. The latter school believes 
that human thinking should be simulated 
in order to enable the computer to capi- 
talize on any human miscalculations. 

Charness believes that to write a better 
chess program, the programmer has to 
understand how humans solve the problem 
of choosing the best move. ""Chess-specific"' 
perception is the key. Searching through a 
tree of moves which consists of every 
possible move during an entire game of 
chess is an extremely inefficient way to play 
chess. An analysis of the legal moves for 
each side to a depth of six moves during a 
single turn of a player would involve over six 
billion different combinations of moves. 

Becoming a good chess player demands 
that one learn to recognize types of posi- 
tions. This chess-specific perception (or 
pattern recognition) can reveal weaknesses 
for further examination, thereby cutting 
down on the number of moves to be 
examined. This method of "pruning the 
search tree" is the human method; it should 
also be the computer method. 

The second major topic deals with differ- 
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The B type suggests that a minimum of 
moves from any position shouid be eval- 
uated using von Neumann and Morgenstern's 
minimax procedure. The idea of backward 
pruning using a heuristic method is also 
covered, involving evaluation of all capturing 
moves first, and so on down a list of types 
of moves. The various search strategies are 
given in detail in chapter 3 and are elabo- 
rated on in chapters 6 and 7. 

Northwestern ^ University's program, 
CHESS 4.5, is covered by the authors of 
that program. CHESS 4.5 is particularly 
relevant to the programmer who has a grasp 
of the theory and who is eager to design 
his or her own program. The creators of 
CHESS 4.5 discuss their older programs 
and the writing of their latest program. 
They discuss their particular searching 
strategy, how they came to decide upon 
their method of generating moves апа 
evaluating them, and their reasons for 
reaching certain decisions. This discussion 
tends to bring one down from the theore- 
tical level to the practical level of decisions 
concerning implementation of theories. 

The book begins with a retrospective of 
past computer chess tournaments and their 
rules, and ends by asking the question, "Why 
program a computer to play chess?”. | think 
there are two answers to this question. А 
computer chess program to simulate human 
methods of playing will greatly aid our 
understanding of human perception, 
learning and problem solving. Secondly, 
it can be fun solving a difficult problem in 
a creative, imaginative way. 

Chess Skill in Man and Machine is an 
interesting book filled with the theoretical 
and the specific concerns of computer chess. 
It should give readers the background to get 
started, and its bibliography should provide 
a basis for further inquiry. 


Dennis Barbour 
2 Coliseum Ау 
Nashua NH 03060m 
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4800 BAUD CASSETTE RECORDER 


An ASYNCHRONOUS NRZ type Recorder with remote motor start/stop. Error 
rate 108 at 4800 BAUD. Can be used from 110 to 4800 BAUD into a UART or “Bit 
Banger PIA" —no clocking required. This is not an audio recorder. It takes RS232 or 
TTL signals from the terminal or computer and gives back the same signals. No audio 
interface is used. Motor start/stop is manual or through TTL or RS232 signals. 

Tape speed is 3.2" /second nominal; 1.6"/sec. optional. 110 volt, 60 Hz, 5 watts. 
(220 Volts on speciel order). Can use high quality audio cassettes (Philips Type) or 
certified data cassettes. Can be used in remote locations from a 12 Volt battery. 

Recommended for DATA LOGGING, WORD PROCESSING, COMPUTER PRO- 
GRAM RELOADING and DATA STORAGE. Especially recommended for 6800 
systems, 6502 systems, 1800 systems and beginners with the 8080 systems. Manual 
control except for motor start/stop. 6800 or 8080 software for file or record searching 
available on request with order. Used by major computer manufacturers, Bell Tele- 
phone and U.S. Government for program reloading and field servicing. 


MODEL CC-8 $175.00 AVAILABILITY — Off the shelf. 


50 KILOBAUD CARTRIDGE RECORDER 


This is a self clocking (1/1) high speed recorder. Loads BASIC in under 2.0 seconds. 
Recording is done at 19.2 Kilobaud. Playback at 30 Kilobaud. File or Record search- 
ing is done at 50 Kilobaud and loading is automatic. Worst case access time about 2 
minutes for up to 2 megabytes on the 3M Data Cartridge. 

Tape speed 10" /sec. on record, up to 30" вес. on play back. Records one clock track 
and one data track on each pass (2 passes). Recording is NRZ unencoded from RS232 
or TTL signals. 

This recorder requires one Parallel port for motor control, and one serial port for 
data and clock. (Cannot be used with UART's or UART boards such as the 3Р+5). 
Used with USART's, ACIA's or other 1/1 clocking 1/O devices under software control 
only. No manual controls. Software for 8080 and 6800 available. Power supply is 
built in, 110V, 60 Hz. 220 V, 50 Hz for export. 


AVAILABILITY —90 days. MODEL 3M3A * $220.00 


PROVIDES MONITOR AND TAPE SOFTWARE in ROM TERMINAL and 
TAPE PORTS on SAME BOARD CONTROLS ONE or TWO TAPE UNITS 
(CC-8 or 3M3A) 


This is а complete 8080, 8085, ог 280 system controller. It provides the terminal 
VO (RS232, 20 mA, or TTL) and the data cartridge I/O, plus the motor controlling 
paralle! [/O latches. Two kilobytes of on board ROM provide turn on and go control 
of your Altair or Imsai. NO MORE BOOTSTRAPPING. Loads and Dumps memory 
in hex on the terminal, formats tape cartridge files, has word processing and paper 
tape routines. Best of all, it has the search routines to locate files and records by 
means of six, five, and four letter strings. Just type in the file name and the recorder 
and software do the rest. Can be used in the BiSync (IBM), BiPhase (Phase encoded) 
or NRZ modes with suitable recorders and interfaces. 

This is Revision 7 of this controller. This version features 2708 type EPROM's so 
that you can write your own software or relocate it as desired. One 2708 prepto- 
grammed is supplied with the board. А socket is available for the second ROM 
allowing up to a full 2K of monitor programs. 

Fits all S100 bus computers using 8080 or Z80 MPU's. Requires 2 MHz clock 


from bus. Cannot be used with audio cassettes without an interface. Cassette or 
2510 (К) СО МТКО ПЕК cartridge inputs аге RS232 level. 
$190.00 ($160.00 Kit) AVAILABILITY — Off the shelf. 


NOW AVAILABLE: 6800 1/0 with ROM, same as our| | NEW: SWTP bus 8085 MPU board. Use 8080 software in 
2510 (R) but fits SWTP bus. $190 tested. ($160 kit) your SWP 800 system. $190 tested. ($160 kit) 


OVERSEAS: Export Version 220 volt 50 hz. Write factory or: Megatron-Datameg, 8011 Putzbrunn, Munchen, Germany; Nippon Automation 
5-16-7 Shiba, Minato-Ku, Tokyo, Japan; Hobbydata, FACK 20012, Malmo, Sweden; G. Ashbee, 172 ifield Road, London SW 10-9ag: Trin- 
tronics, Ltd., 186 Queen Street W., Toronto, Ontario, Canada; EBASA, Enrique Barges 17, Barcelona 14, Spain; ARIES, 7, rue Saint Phillipe du 
Roule, 75008 Paris; Microlem 20131, Milano, Italy; Eagle Electric, Capetown, S. Africa. 


For U.P.S. delivery, add $3.00 Overseas and air shipments charges collect. N.J. Residents add 596 Sales Tax. WRITE or CALL for further 
information. Phone Orders on Master Charge and BankAmericard accepted. 


National Multiplex Corporation 


3474 Rand Avenue, South Plainfield NJ 07080 Box 288 Phone (201) 561-3600 TWX 710-997-9530 
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Personal Computing Expo 


will come to New York! 
PCEPtRsoNat COMPUTING ЕХРО 


NEW YORK COLISEUM, OCTOBER 28, 29, 30, 1977 


It's a brand new show (in the world's biggest economic 
center) specifically for manufacturers, buyers and 
those providing services to the personal computing 
enthusiast. For the first time, this booming field will 
have a New York Coliseum showcase. It is planned as 
the largest public show of its type and will attract at- 
tendance from the huge population areas of Boston, 
Washington, Philadelphia and Baltimore. 

New York is the world's communications focal point, 
the one place that will put personal computing in a 
significant spotlight. New York is surrounded in depth 


by people who work in the computer field, by com- 
puter learning centers, universities, personal com- 
puting clubs and thousands of others whose lives are 
affected by computers. 

More than 100,000 paid subscribers of BYTE magazine 
will be urged to view the exciting exhibits and to at- 
tend the BYTE-sponsored lectures. Circle the dates: 
October 28, 29, 30 — and make your plans now to be 
there when Personal Computing Expo comes to New 
York! 


"" Personal Computing: An idea whose time has come! "'* 


Tutorials by the IEEE 
Computer Society, 
Mid-Eastern Area 


Personal Computing Expo is also joined by the In- 
stitute of Electrical and Electronics Engineers Com- 
puter Society, Mid-Eastern Area Committee, whose 
experienced staff is presenting six doy-long 
tutorials at a modest charge. If inconvenient for 
you to attend a tutorial during the show, simply 
sign up for follow-up tutorials on weekends after 
the show. 

Whereas the lectures will provide you with in- 
formation, the tutorials will teach important skills 
enabling you to use your own computer at home or 
at work. 


TUITION: 

The tuition fee for the tutorial program in- 
cludes a one-day admission to the 
Personal Computing Expo. 


One Two Three 
Tutorial Tutorials Tutorials 


$30 $50 $75 
$40 $70 $100 
$50 $90 $125 


Tuition includes hand-out material, in- 
cluding text and/or hand-cut materials. 
Participants will also receive a certificate 
of participation. 


Students {with ID) 


IEEE Members 
Non-Members 


REGISTRATION: 


In order to provide an interactive, learning environ- 
ment between the participants and the lecturers, 
the number of registrants is limited. Registration is 
accepted on a first-come, first served basis. Early 
registration is therefore suggested. Cancellations 
received before September 15, 1977 will receive а 
full refund. 

То register, make your check payable to the IEEE 
COMPUTER SOCIETY, and mail to: 

Daniel R. McGlynn, Ph.D. 

Tutorial Program Chairman 

IEEE Computer Society 

329 - 84th Street 

Brooklyn, N.Y. 11209 


FOR FURTHER INFORMATION: 


on the technical content of the tutorials, technical 
background suggested to derive maximum benetit 
from the program, or information on the IEEE Com- 
puter Society, call 

Cary Ringel 

Chapter Chairman 

IEEE Computer Society (212) 460-4600 


TIME AND LOCATION: 

The tutorials will be held from 10 AM to 5 PM on 
Friday and Saturday, and from noon to 5 PM on Sun- 
day in the New York Coliseum, at a location to be 
announced and posted. Participation іп the 
tutorials also includes a one-day admission to the 
exhibition area and other lecture programs. 


EXPO TICKETS: 
Will be sent to tutorial registrants about three or 
four weeks prior to the show. 


DAILY TUTORIALS AND 
SPONSORED LECTURES 


The Smali Systems Jouregt 


Exciting lectures 
sponsored by 


ЕСТЕ 


Тһе Small Systems Journal 


Personal Computing Expo is endorsed by BYTE magazine, whose staff has contacted prominent speakers 
for an exciting series of lectures. 

Visitors will be oble to attend these meetings free of charge. The lectures will not conflict with each 
other eliminating the worrysome choice among several equally important topics. In addition, they will Бе 
repeated on the next day to give you a second chance if you missed a topic. 
Lectures are typically 30 minutes, often with demonstrations ond an additional 15 minutes for questions. 


Portia Isaacson Ph.D. ... Saturday 11 AM and Sunday 12 Noon 
Co-owner of the Micro Store, a personal computer store, in Richardson Texas actively engaged for 12 
years in the computing field in industry and at universities. 
Member of the ACM and IEEE, and chairman of the 1977 National Computer Conference. 
Author of many articles in professional journals and magazines. 
Received a Ph.D. in Computer Science from the Southern Methodist University. 
1. Personal Computing: An idea Whose Time Has Come 
A review of what has happened so far in the personal computing field, and an outlook into future 
developments, including those in the computer assisted home. Slide demonstration, 
Sol Libes . . . Friday 6 PM and Saturday 10 AM 
President of the Amateur Computer Group of New Jersey 
Teacher of electronics and computer programming at a community college 
Author of 10 books (working on the 11th) and several hundred magazine articles in electronics and com- 
utin 
Received an award for "The Outstanding Amateur Computer Hobbyist of 1976" in Atlantic City by Personal 
Computing 1976 show, and BYTE. 
2. How to Get Started 
A discussion of typical home computer systems and their essential hardware and software components. 


John Н. Dilks ІП... Saturday 1 PM and Sunday 2 PM 
President of Personal Computing Inc. and tradefoir director of the Personal Computing shows in Atlantic 
City in 1976 and 1977. 
Experience with various computer systems since 1962. 
Employed by Western Eleciric Co. Inc., division of the Bell System. 
Member of the Amateur Computer Group of New Jersey and of the Philadelphia Area Computer Society. 
Teaches microcomputer courses in an adult evening program at a vocational school. 
3. Innovative and Unusual Computer Applications for the Home. 
Discussion of "for-out" applications of microcomputers and electronic technology for home use, such as a 
child locator and warning device, a home security system, etc. Slide demonstration. 
Robert S. Jones . . . Friday 7 РМ and Saturday 2 PM 
Publisher of Interface Age Magazine 
Prior experience in sales and marketing for the semiconductor industry, including Intel, National 
Semiconductor and Analog Devices Inc. 
4. Personal Computing for the Business Man 
Evaluating business applications for micro computers, including slides showing selected applications. 
Louis E. Frenzel... Saturday 3 PM and Sunday 3 PM 
Director of Computer Products at Heath Company, involved in the planning of new computer products. 
Prior to Heath, with McGraw Hill in product planning and design of educational electronic kits. 
Prior experience including computer engineering for eight years 
Author of several books, home study courses and numerous magazine articles in electronics and com- 
puters. 
Received a BS in electronics from the University of Houston and о MEd from the University of Maryland 


5. How to Build Personal Computer Kits 
Tips for successful kit construction. Benefits of kit products for the personal computer user. Including 
slides showing selected computer kits. 

Carl Helmers... Friday 9 PM and Saturday 4 РМ 
Editor-in-Chief and co-founder of BYTE magazine. 

Obtained computing experience as a personal way to accomplish artistic and technological goals in 
music. 

Graduated in 1970 with a BS in Physics from the University of Rochester, NY. 

Worked for several years at Intermetrics, Inc. in Cambridge, Massachusetts on the NASA Space Shuttle 
Project. 

Prior to working with BYTE, publication of a small computer newsletter on a part-time basis. 


6. Computers and Music 
How to create music with computers. Problems of performing electronic music, music under computer 
program control and computer music in conjunction with traditional instruments. Illustrotions and ex- 
amples from personal experience. 

Jack І. Davies... Friday 8PM and Saturday 5 PM 
President of Pan Atlontic Computer Systems GmbH, a distributor of various micro computer systems in 
Europe. 
Extensive experience in using minicomputers and microcomputers in the US 
Military Schools in Europe. Designed and developed numerous games and educational programs for 
students in these schools. 


7. Microcomputers in Education 
Discussion of the many possibilities of using microcomputer systems in schools. Effect of personal com- 
puters on students. 

David Fylstra... Saturday 6 PM and Sunday 5 РМ 
Member of the research staff of the Telecommunications Sciences Center at Stanford Research Institute 
for more than two years. Specialized in microcomputer software and computer simulation of speech pro- 
cessing systems. 
Graduated in 1974 with a BA in English and Psychology, Stanford University, Phi Beta Kappa. 
Active in the research on communication systems and devices for the deaf. 

8. Speech Analysis and Synthesis for the Amateur 
Using the personal computer as o device to analyze the acoustical foundations of speech and to formulate 
rules for the control of the speech synthesizer. 

Max Mathews Ph.D. ... Saturday 7 PM and Sunday 4 PM 
Director of Acoustical and Behavioral Research, Bell Labs 
Author of The Technology of Computer Music, and numerous articles. 
Scientific Advisor to the Institute for Research and Coordination of Acoustics and Music (IRCAM) 
Dr. Mathews is oHen regarded as the "Fother of Computer Music" 

9. Pure Digital and Real Time Music Synthesis 
The use cf the digital computer as a musical instrument with which composers and performers create and 
play music. Slide and tape demonstration. 

Carl L. Holder... Saturday 8 PM and Sunday 6 PM 
Director of Product Monagement, Planning and Communications at Information Terminals Corp. for five 

ears. 

Prior experience, including Memorex Corp., in the area of magnetic media development and testing. 

10. Present and Future Storage Devices 
Survey and discussion of current devices and media, including latest technological developments like the 
charge coupled devices and magnetic bubble memories. Costs, advantages and disadvantages of these 


devices for the personal computer user. Accompanied by slides. 


DAILY TUTORIALS 


There will be two tutorials offered each day, one aimed at those participants who have 
little or no experience with microprocessors, and the other for those already experienced 


with microprocessor systems. 
BASIC COURSES 


1. Development of Microcomputer Systems for 


Business Use ... Friday 10AM to 5PM 

Sy Ratner, Citibank, М А. 

— system design concepts 

— economic efficacy of microcomputers versus large centralized 
computer systems 

— distributed processing definitions 

— advantages and problem areos 

— network design and architecture 

— data communications aspects 

— «ose study: design of a stand-alone workstation for dato en- 
try and retrieval 


2. Development of Microcomputer Systems for 
Home Use ... Saturday 10AM to 5PM 

Cary Ringel, Con Edison 

— survey of simple microcomputer control systems for home use 

— selection of hardware: IC's, beards, kits, development 
systems 

— progromming and software aids 

— interfacing: A/D and О; А conversion 

— examples: design of a home control system; microcomputers 
for o music synthesizer; computer TV games 

— cose study: use of the Motorola 6800 in design of a microcom- 
puter system 


3. Survey and Comparison of Microprocessors 


... Sunday Noon to 5PM 

Donald Lewis, Standard Microsystems Inc and other speokers 

— definitions and distinctions between ALU-chips, controllers, 
microprocessors, microcomputers 

- current applications 

— microprocessor architectures (bil-slice, 4-bit, 8-bit, 16-bit, 
minicomputer-type) 

— vendor survey 

— performance evaluation and criteria for selection 


INTERMEDIATE/ADVANCED COURSES 


4. Microprocessor Interfacing ... Friday 10AM to 5PM 

Donald Lewis, Standard Microsystems Inc. 

— interface components (peripheral interface chips, UARTS. 
etc.) 

— interfoce standords (IEEE 488, RE 232C, 5-100, etc.) 

— interfacing to keyboards 

— interfacing to casette and floppy disk drives 

— interfacing to display devices 

— cose study: how to design o CRT terminol 


5. Microprocessor Programming and Software 


. Saturday 10AM to 5PM 

Donald Lewis, Standard Microsystems Inc 

— software design: flow-charting, setting breakpoints, 
documentation, etc. 

— assembly language for the Intel 8080, 8085, Z-80, Motorola 
6800 

— instruction types and addressing techniques 

— use of the stack 

— interrupt handling and direct memory access (ОМА) 

— software development oids 

— high level languages for microcomputers 


5. Technology Analysis and Forecast of Future 


Microprocessor Structures ... Sunday Noon to 5PM 
Daniel R. McGlynn, U.S. Philips Corp. 
and Will Mathys, MOS Technology Inc. 
— emergence of specialized computational elements (SCE) - 
— architectural evolution (stack processors, reconfigurable ог- 
chitectures, multi-level logic) 
— resource management techniques 
— software evolution (nano-progromming. extensible instruc- 
tion sets, structured programming modules, very-high-level 
longuages) 
— evolution of semiconductor technology of micraprocessors 
— microprocessor architecture at the chip level 
— case studies: design of MOS Technology's new 8-bit and 16-Б1 
processors 


Personal Computing Expo to be 
produced by 
Н.А. Bruno & Associates 


H.A. Bruno & Associates, Inc., has been prominent in 
the exposition and promotion fields since 1923. Highly 
skilled in the production and promotion of consumer 
and trade shows, the company currently promotes the 
American Energy Expo, the National Boot Show, Auto 
Expo/New York. Promotion assistance also is current- 
ly rendered to the National Computer Conference 
and the Triennial IFIPS Congress іп 
Toronto. 

The show producer has promoted successful shows in 
the New York Coliseum every year since the building 
opened in 1957. Staff personnel are thoroughly 
familiar with the building, its services, management 
and labor. 


Interesting, educational exhibits 
of Personal Micro Computers 


The lectures and tutorials are not just theory! You will 
be able to see a multitude of micro computers. Try out 
various demonstrations: fascinating games, even in 
color: small business opplications; computer produced 
speech: music: color graphics; and many more. Micro 
computers are not only small and portoble, also you 
will need only a "micro budget" to be able to take 
them home. 


Show Hours and Admission 


Personal Computing Expo hours are as follows: 
Friday, Oct. 28 — Noon to 10 p.m. 

Sat. Oct. 29 — 10 a.m. to 10 p.m. 

Sunday, Oct. 30 — Noon to 7 p.m. 


General Admission: $5.00 (includes free BYTE lec- 


tures) per day. 
Two-day Tickets: $9.00 (advance sale only) 
Three-day tickets: $13.00 (advance sale only) 


General Information 


You may find it advantageous to purchase two or 
three-day admission tickets in advance. These are 
availble by mail only, no later than October 10, 
1977.Use coupon below. 


Group rates (10 or more persons) qualify for $1.00 
off regular prices. Arrangements must be made by 
mail prior to October 10, 1977. 


Special arrangements have been made if you 
desire to stay overnight. Our headquarters hotel, 
the Barbizon-Plaza, is located on Central Park 
South, two blocks from Columbus Circle. Single 
rooms available at $34.00 per night; $40.00 double, 
plus tax. There's a weekend plan: $22.95 daily, plus 
tax per person, double occupancy . . . includes 


breakfast (brunch on Sunday) and meol gratuities. 
Children under 14 in same room with parents, free. 


For hotel reservations and information, call toll 
free (800) 223-5493. From New York State cail (800) 


223-5963. 


For those traveling to New York by air, American 
Airlines offers a convenient service through ar- 
rangement with Personal Computing Expo. For in- 
formation, call toll free (800) 433-1790. In Texas the 
number is (800) 792-1150. From the West Coast, 
round trip fare via American is only $227.00. 


20,000 persons are expected to attend and view the 
more than 200 exhibits by personal computer 
manufacturers and retailers. 


Personal Computing Expo will occupy the 4th floor 
of the New York Coliseum. it is located on 59th 
Street and Columbus Circle — the geographical 
center of New York City. Garage parking in the 
building is available. 


For answers to any questions pertaining to your at- 
tendance at Personal Computing Expo, contact the 
Show Manager, Ralph lanuzzi, at Area Code 
212/753-4920. 


Advance sale of tickets available ... Three days *13 
Two days 49... General Admission “5 
MAIL THIS CONVENIENT ORDER FORM NOW! 


GEM UNE EE ені пин кені пип пип кені кып GR REN кап GNE пин теі пш иши сені киш кип каш шап пип пиш пп нин кип кш | 
Personal Computing Expo admission is $5.00 per day. Advance reservation eliminates 
waiting in line. Order advance tickets with this coupon. Admission ticket includes access П 
to exhibits, lectures and tutorials. 


Please send me. . | |.  Á advance registration tickets for three days, Oc- П 
tober 28-29-30. Total cost $13.00 per person. 
Please send me.  асуапсе tickets for two days, October 
October. — . Cost is $9.00 per person. i 
Please send me advance tickets for one day, October . Cost 
is $5.00 per person. [| 
Make all checks payable to PERSONAL COMPUTING EXPO, and mail to: || 
Personal Computing Expo, 78 East 56th Street, New York, М.Ү. 10022. | 
_ 
{ 
4 


Мате Amount enclosed % 
Address 
СЫ бізше Zip 


John P Bauernschub 
14809 Clavel St 
Rockville MD 20853 


In a note accompanying this article, 
author Bauernschub reported: This pro- 
gram was developed to be displayed on 
a video monitor using the SwTPC СТ-1024. 
However, | borrowed a Texas Instruments 
Silent 700 to generate the listing and was 
happy at the ease of interfacing it to the 
SwTPC MC-6800 and AC-30 cassette inter- 
face. 

А few comments about myself. First, 1 
had never put an electronic kit together 
before this. | spent six months studying the 
microcomputer market and decided оп 
Southwest because they appeared to have 
"put it all together." it was enjoyable 
and fairly straightforward assembling the 
kits, and they all worked. 


How well is your car performing? Is it 
matching the EPA miles per gallon ratings 
that the manufacturer posted on it? Is it 
time for a tune-up? Here is a system that will 
produce these answers and provide a worth- 
while application for your personal com- 
puter. 

The first step in this system is to gather 
data. What we're out to do is automate a 
familiar procedure: analysis of data about 
your car. But analysis requires data. Every 
time you purchase gas, record the quantity 
and the mileage. It helps to keep a small 
notebook in the glove compartment of your 
car for this. The system will be the most 
informative if the tank is filled each time. 
However, the fill-up is not necessary every 
time since the program totals the gallons 
and miles for an overall rate. You may also 
wish to note when you do an extraordinary 
amount of highway or city driving so you 
can identify its effect on your normal miles 
per gallon. 

if you want to check your fuel perfor- 
mance and have not been recording detailed 
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Analyze Your Car's Gas Economy with Your Computer 


fill-up data, you can recover past data from 
gas receipts (on your credit card bills) and 
get a starting mileage from a shop mainten- 
ance record. 

When the program is initiated you have 
the option of displaying the instructions. 
Next you are asked for the mileage before 
the first gas purchase. This is either the 
mileage when you first started recording the 
data or the last mileage used the previous 
time the program was run. For the greatest 
accuracy, the tank should be full for the 
first and last recordings. This value is stored 
by the program in the variable L to be used 
in the final statistics, and assigned to M2 for 
the first computation. 

Column headings are displayed and you 
are requested to input mileage and gallons 
for the first fil! after the mileage used as the 
start. The program will then display the 
mileage, the number of gallons, the number 
of miles since the last purchase and the miles 
per gallon for this data. You are again 
prompted for miles and gallons and the cycle 
repeats itself. 

If you detect an error in the most recent 
entry, you can back it out by entering a 
negative number for the next mileage and 
zero for gallons. When this is done, the 
number of gallons for the most recent 
entry, G4, will be subtracted from the totai 
gallons, T, (line 370); and the most recent 
mileage variable, M2, will be set equal to the 
second most recent mileage variable, M4. 
When you are prompted for mileage and 
gallons again, enter the corrected amount. 
if this is also in error, it can likewise be 
backed out. However, you can only back out 
the most recent entry. If you tried to back 
out multiple levels of entries by entering 
successive negative values for mileage, 
nothing would happen because after the first 
back out G4 was set to zero (line 380) and 
M2 equals M4. 


After you have entered your last data and 
are prompted for miles and gallons, enter a 
zero for each and your computer will tell 
you how many miles you drove, how many 
gallons were used, and your average miles 
per gallon. This miles per gallon figure is 
computed using the total gallons and miles 
driven and not an average of each previously 
computed miles per gallon. 

This program was written for a SwTPC 
6800 and will run with either 4 K or 8 K 
BASIC. Its output was designed to fit the 
SwTPC CT-1024 video screen and will 
therefore appear squeezed on a wider screen 
or printer. This can be adjusted by changing 
the spacing of the column headings in line 
700 and the tabs in fine 320. The statement 
PRINT CHR$ (16); CHR$ (22); in lines 450, 
520 and 690 are the computer cursor 
commands (home up, erase to end of frame) 
for the CT-1024 TVT and should be changed 
or left out if some other terminal is utilized. 
Also, all REM statements can be left out at 
the risk of losing some documentation value. 

Carry this idea forward in your computer 
to help keep track of the performance of 
your саг. 


Listing 1: The BASIC program for analysis 
of automobile mileage data. This program is 
written for the SwIPC 6800 system's 4 K 
or 8 K BASIC interpreters, and can easily be 
adapted to any interpreter which imple- 
ments a minimum of decimal arithmetic and 
string output operations for formatting. This 
program is not recommended for use with 
"tiny" BASIC interpreters. 
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Circle 414 on inquiry card. 


THE BETTER BUG TRAP 
DEBUG 
AND 


CONQUER 


Altair/IMSAI compatible board catches program bugs and 
provides timing for real-time applications. 


Four hardware breakpoint addresses. Software breakpoints 
only possible at instructions in RAM. Better Bug Trap 
breakpoints сап be in ROM ос RAM, and at data or 
instructions in memory, input/output channels, or stack 
locations. 


Board can stop CPU or interrupt CPU at a breakpoint. 


Real-time functions: watchdog tin.er, real-time clock (for 
time of day clock), interval timer. 


Sophisticated timesharing made possible! 


Unique interrupt structure: generates a CALL instruction to 
your subroutine anywhere in memory, not a RST! 


Addressed as memory. All parameters set easily by software. 


All this and more for about the price of a real-time clock 
board, but nothing else does the job of the Better Bug Trap. 


$160, assembled and tested. 2 manuals ptus software. 90 day 
warranty. Shipped UPS. Delivery from stock. 
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Mastermind has become one of the most popular 
games around these days. (Games and Puzzles magazine 
gave it their highest rating.) Among other applications, 
it is used by a number of computer companies to test 


the programming skills of potential employees. The 
game was originated by Invicta Plastics; Mastermind 
is a trademark of that firm. In its original form, this 


game of skill requires a mind, but no computer. 


MMH 


12-J6N-77 BASIC VO1R-02 


10 REM HASTER MIND “СОПЕМАКЕК” 
20 REM CODEN IN RT-11 BASIC 
40 RANTINMIZE 

60 PRINT “HASTER MIND САМЕ * 


110 
120 
130 
140 
150 
160 
210 
230 
240 
276 
280 
290 
300 
330 
340 
345 
348 
550 
355 
3680 
370 
372 
374 
376 
380 
190 
^00 
410 
420 
425, 
430 
440 
460 
470 
480 
490 
ағ" 
200 
505 
510 
512 
515 
520 
522 
625 
530 
535 
540 
бая 
547 
96 
55% 
570 
610 
210 
720 
730 
740 
чоо 


REM TNITIALIZATION 

DIM ASIA) BAEZ 4C$6€ 32 o 0$0(32 5803) 

FOR 4-0 TO 4 

REAN A$6J? 

NEXT 

DATA "R*:*BL*, Rts *Y'Q*. *BR'S"S" 

PRINT "WHICH VERSION {1 OR 2) "è 

INPUT R 

LET R=RtS\REN R WILL RE USED IN SURSCRIFT COMPUTATION 
REM CONE SELECTION 

FOR 3-0 TO 3 

LET D$C.)2 AS$CINTCRERNDCAD20) 

REM THE SAME COLOR IN MORE THAN ONF POSITION TS LEGA 
NEXT J 

RFA GAME PLAY BEGINS HERE. 1 IS ROW COUNTFR 

КЕН B*$ ІБ COFY DF D$ THAT CAN BE ALTERFb 10 PREVENT DUPLICATE 
КЕН COUNTING. 8% IS REFRESHED КЕРПКЕ EACH RUM. 
FOR I-1 70 10 

LET N-ONLFT Мед 

PRINT *YOUR CHOICE FOR ROW*T 

INPUT CSIO) $612 C4 ( 2) ES (3) 

FOR 4-0 TO 3 

LET Biense pY 

NEXT J 

(05065 480 

TF N«-4 THEN 420 {КЕМ TRY NOT PERFECT YEI 

PRINT *'CONGRATULATIONS! YOU HAVF BROKEN THE CODE IN*T* 
GO ТП 710 

ТЕ І<10 ТНЕМ 460 

REM ТЕ STILL TMPERFECT AFTER 10 ROWS» THEN КЕЧЕМ CODE 
PRINT CORRECT WAS‘ »Ir$ CO) DSI) 06 C22» D$ C3) 

6n TO 710 

КЕН 

NEXT T 

REM SUBROUTINF TO EVALUATE КЕ5ЕОМБЕ 

КЕМ COUNT BLACK FIRST 

FOR Kied TO 3 

IF Г6(Кі) “RICKI? THEN 510 

NoN+4 

НЕХТ Kt 

КЕМ NOW COUNT WHITE 

FOR Һ1=0 TO 3 

FOR к2е0 TO 3 

IF K1-K2 THEN 550 

IF C*(OK1)zB$(K1) THEN 550 

TF CSCK2) -B$CK2) THEN 550 

TF CS$¢K1}<>RS(K2> THEN 550 

LET Мәні 

LET R$(CK20 2*X*NG0 TO S55 

RFM °X" IS DUMMY WRONG VALUF TO PREVENT ШіҒІ ТСАТЕ COUNT 
NEXT K2 

NEXT Ki 

PRINT “YOU BET*N'HLACKk АМП"М"ЫНІТЕ FEGS DN ROW*I 


KONS” 


RETURN 

КЕМ SELECT ANOTHER GAMF DR STOP 

PRINT *ANOTHFR GAME —— Y = YES« N = NO *i 
INPUT RS 

TF R$2*Y' THEN 210 

Емі 


Listing 1: Text of BASIC Mastermind Codemaker. Minor modifications may 
be required for other versions of BASIC. 
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W Lloyd Milligan 
8604 Maywood Dr 
Columbia SC 29208 


Mastermind 


One of the most interesting conventional 
(ie: noncomputer) games on the market is 
"Mastermind," distributed by Invicta 
Plastics, Suite 940, 200 5th Av, New York 
NY 10010, and available in many local 
stores. Mastermind involves deductive logic, 
hypothesis testing and probabilistic infer- 
ence. [n Mastermind, the players take turns 
as “codemaker” and "codebreaker." The 
codemaker sets up a concealed row of four 
colored pegs from a set of Red, BLue, 
BRown, Green, Yellow and Orange pegs. 
It is acceptable to use the same color or 
colors more than once. Іп version 2, a more 
advanced game, empty Spaces are also 
permitted. (The bold face characters are 
abbreviations recognized by the BASIC 
program.) 

The codebreaker has ten tries (rows) 
in which to discover the secret arrangement 
of colors in the concealed row. To input a 
row to the computer, type the legal abbre- 
viation for the leftmost color on the first 
line, the next to left on the second line, 
and so on. After each row has been typed 
in, the program evaluates the try and types 
back the following message: 


YOU GET n BLACK AND m WHITE 
PEGS ON ROW i. 


The number of black pegs corresponds to 
the number of correct colors in correct posi- 
tions, and the number of white pegs gives 
the number of correct colors in wrong posi- 
tions. An important rule is that no position 
in the try is counted more than once. For 
instance, if you have Green in columns 1 and 
3, and the secret code has Green in 3 only, 
you get a black peg for Green in position 3 
but no white peg for Green in 1. If you fail 
to break the code in ten rows, the code- 
maker program will tell you the answer and 
let you play again. It helps to study a 
missed game to see where you made faulty 
deductions. 


RUM 
ни. 1v-FER-77 BASIC vO18-02 


MASTER MIND COIEBREAKER 


PLEASE RE PATIENT, SOMETIMES I TAKE А FEW MINUTES ON MY MOVE 


WHICH VERSION (1 OR 2) 71 
MY HOVE FOR ROW 1 TS 
YELLOW RED YELLOW GREEN 
HOW МАМУ BLACK PEGS 71 
HOW HANY WHITE PEGS 71 
MY MOVE FOR ROW 2 IS 
RED Rel RED TELLOW 
HOW MANY BLACK PEGS 70 
HOW MANY WHITE FEGS 71 
HY MOVE FOR ROW 3 15 
BLUE GREEN YELLOW BLUE 
HOW MANY BLACK FEGS 70 
HOW MANY WHITE PEGS 72 
MY MOVE FOR ROW 4 15 
GREEN YELLDU GREEN GREEN 
HOW HAMY BLACK PEGS 71 
HOW MAMY WHITE PEGS 71 
MY MOVE FOR ROW 5 I$ 
YELLOW BLACK GREEN НАСА 
HOW MANY BLACK PEGS 73 
MY HOVE FOR ROW & IS 
пы BLACK GREEN WHITE 
HOW HANY BLACK FEGS 74 
THANKS FOR THE GAME 
ANOTHER GAME  ?N 
STOP AT LINE 900 


READY 


Listing 4: Sample run of BASIC Mastermind 
Codebreaker. Values in response to the 
queries "HOW MANY BLACK PEGS?" and 
"HOW MANY WHITE PEGS?" are typed 
фу the player and correspond to correct 
colors in correct positions and correct 
colors in wrong positions in program % try. 


strategy used by the program is main 
strength calculation involving little concep- 
tual sophistication, it is nevertheless a 
powerfully effective strategy. Indeed it 
might be said that the BASIC Codebreaker 
program is a Mastermind Master. 

After you have played against both of the 
programs you may want to link the two 
programs together so they play against each 
other. It would be interesting to watch the 
computer’s strategy against itself. 

Mastermind is marketed in several forms. 
MiniMastermind is identical to Mastermind 
except that only six rows are permitted for 
completing a game. The programs are easily 
adapted to play any version by altering 
index variables, subscripts, etc. 11 is recom- 
mended that a playing set be used when 
playing against the computer, as the game is 
somewhat difficult to play in your head. 
However, paper and pencil can be used if 
no playing set is available. [nteresting com- 
puter games usually require long and com- 
plex programs. Mastermind is a logical and 
challenging game which can be programmed 
in a small system with minimum memory 
and a simple version of BASIC.m 


Circle 415 on inquiry сага. 


Special 5% Discount during October with this ad 


Get the Best in 
Business Data 
Processing Systems 


Accounting, Inventory, General Ledger, 
Timesharing Applications 


Also a complete line of personal computers 
and peripherals, including: 


е Processor Technology e CROMEMCO 

ә ІМ5А! ә North Star 

* Digital Group e TEI 

e Compucolor e DTC 

e TDL е Books/Magazines 


HARDWARE/SOFTWARE SUPPORT 


Our experienced staff is ready to help you 
configure the best system to suit your needs 


MAIL ORDERS WELCOME 
(We accept MasterCharge/BankAmericard) 


THE COMPUTER ROUN 


124 H Blossom Hill Road е San Jose, СА 95123 
(408) 226-8383 


ua i cadio 


PO BOX 91 ITHACA, N.Y. 14850 (607) 273-3271 


OUR PRICES 


REVEALED 
BOARDS 


2-80 CPU $35.00 
2708/16 EPROM $25.00 
PROTOBOARD $25.00 
Bk STATIC RAM $25.00 


16/64k DYNAMIC 
RAM $35.00 


CHIPS 


7-80 2 mHz 525.00 

4 mHz 535.00 
2708 EPROM 450 пѕ $20.00 
21102-1 RAM 450 ns $1.30 
21Ғ02-1 RAM 250 ns $1.50 


inquire about quantity and DEM pricing 


PLEASE ADD $2.00 SHIPPING PER ORDER 


Circle 416 on inquiry Card. 


{atjb) (с+ја) 


BYTE’s Bits 


Music and Poetry by Computer? 


Multiptication 


One of the applications of my home- 
brew 6800 based system requires а large 
amount of complex number crunching. 
A noticeable improvement in perfor- 
mance can be realized by reorganizing 
complex multiplication. 

Conventional complex number multi- 
plication of two numbers requires two 
additions and four multiplications. This 
can be reduced to three multiplications 
and five additions. Brute force multipli- 
cation yields the product directly as the 
cross product sum. That is: 


(аң) (с+ја) = (ac-bd) + i(ad*cb) 


However, these products can be ex- 
panded by the addition and subtraction 
of a constant to shorten the computa- 
tion time. 


(ac-bd*ad—ad) + j(ad+cb+ac—ac) 


The Association of Computer Machi- a 
nery (ACM) in cooperation with New ЖТТ 
York University is presenting a Confer- E | 
ence on Computing in the Arts and Паша 
Humanities to be held in Warren Weaver 
Hall at New York University, October 
21 to 23 1977. The programs include: 
computer generated video tape and 
film works; a concert of music com- 


posed with the aid of computers; poetry 
by computer; a computer fashion show; 
literary analysis using computers; and 
тоге. 

For registration information, contact 
Dr Naomi Sagar, Conference Chair- 
person, NYU Linguistic String Project, 
251 Mercer St, New York NY 10012, 
(212) 598-2294, ext 5.8 


An IEEE Hands-on 
Microcomputer Tutorial 


8080 will be used. Eugene Fisher, 
Lawrence Livermore Laboratory, and 
Michael Maples, M and E Associates 
will head a group of microcomputer 
systems engineers, teachers and con- 
sultants in leading the workshop. Pro- 
jects include a stopwatch timer display 
and a set point temperature controller. 
For further information on registration, 
write to A | Stripeika, Lawrence Liver- 
more Laboratory, POB 808, Livermore 
CA 94550. The registration fee is $40 
(lunch and coffee included). Material 
will be sent out for advance study. To 
Obtain maximum benefit from the 


The Nuclear and Plasma Sciences 
Society of the IEEE, in conjunction with 
their annual symposium, are sponsoring 
a hands-on microcomputer applications 
tutorial. It will be held Saturday, Octo- 
a ber 22 1977 from 9:00 to 5:00 at the 
Sheraton Palace Hotel, San Francisco. 
The tutorial is slanted toward people 
with computer backgrounds who would 
like a hands-on experience on actual pro- 
blems. Suitcase trainers based on the 


(аге + {с-4)а + j((a*b)c - a(c-d)) 
ytx) + i(x-z tutorial it is recommended that atten- 
dees study the material in advance. Class 


will be limited.® 


—————— 


The Microcomputer Connection 


Where: x 1: b)c 
z= (с-а 


у= rt d 


William Jackson 

24 Coldstream Dr 
Munster Ontario 
CANADA КОА ЗРОВ 


The 24th annual JEEE Fall Confer- 
ence will be held at the Town House 
Convention Center in Cedar Rapids ІА 


400 North Washington Street, Suite 200 
Falls Church, Virginia 22046 USA 
Telephone (703) 536-7373 


INTERNATIONAL DATA SYSTEMS, INC. 


S100 Bus Cards (ALTAIR/IMSAI Compatible) USES KIT PRICE 


Your computer keeps lime о! day regardless of what program it is executing $96.00 
Applications include event logging, data entry, ham radio, elc. Provision for 


battery backup is included 


88-5РМ Clock Module 


Measure lrequencies up to 500 MHz or period wilh 1/10 microsecond resolu- 
поп Compuler can monita four separate inputs under software control. 


B8-UFC Frequency Counter Module 


Use your compuler to call oiher compuler systems such as large timesharing 
systems Also allows other computer terminals la "dial-up" your computer 
Auto-dialer is included so your computer сап call other computers under sofl- 
ware control Operates а! 110. 134 5, 150, 300, and 600 band. 


88-MODEM  Onginate) Answer MODEM 


GENERAL PURPOSE PERIPHERALS 


Hard/Software package which allows your computer lo teach Morse Code, key your $29.00 


transmitter. and send prestored messages. Uses "NEW CODE METHOD" for training. 


MCTK Morse Code Traimer/Keyer 


Use и lo measure inside and/or outside temperature for compulerized climate $24 00 


control systems, etc 


TSM Temperalure Sensing Module 


Requires one eight bil TTL level latched parallel output роп. Use it to produce $1900 


DACB Eight Bit Digital to ) 
compuler music or to drive vollage controlled devices. 


Analog Converter 
Terms: Payment with order. Shipment prepaid. Dellvery is stock 1o 30 days. Write or call for detailed produci brochures. 


Circle 417 on inquiry card. 172 


Raster Scan Graphics 


These pictures were created ру 
David Koh MD, Dept of Cardiology 


RG-20, University of Washington, 
Seattle WA 98195, using a homebrew 
raster scan graphics interface based on 
Thomas  Buschbach's article іп the 
November 1976 BYTE, page 32, The 
circuit has been modifed to be compat- 
ible with the Southwest Technical Pro- 
ducts bus and its 6800 processor signals. 
Timing signals are derived from a South- 
west Technical Products CT-1024 ter- 
minal. Graphics and alphanumeric char- 
acters can be displayed either simul- 
taneousiy or separately. 

Resolution is 256 by 160, which 


Е 


on September 29 and 30 1977. Тһе 
topic will be “Тһе Microcamputer Con- 
nection” and 12 speakers will deliver 
talks on microcomputer applications in 
industry, government and the home. 
Also featured are product and equip- 
ment exhibits from a variety of manu- 
facturers. The Fall Conference is open 
to the public; the fee is $4 for nonmem- 
bers, $2 for IEEE members and $1 for 
students. 

For more information, contact 
Firooz Etemad, JEEE Fall Conference, 
РОВ 451, Marion ГА 52302.8 


represents 5 K bytes of programmable 
memory at hexadecimal locations 5000 
to 73FF. The cartoons were drawn 
freehand using a surplus Bolt Baranek 
and Newman X-Y digitizer purchased 
from Delta Electronics. This unit has a 
resolution of 128 by 128. For high 
resolution work, this region can be 
moved around under software control 
anywhere in the display area. m 


The Midwest Affiliation of Computer 
Clubs' Convention 


Over 2500 people descended on 
Cleveland's Bond Court Hotel June 10, 
11 and 12 to attend the Midwest Affila- 
lion of Computer Ciubs' annual conven- 
tion, Manufacturers were in abundance 
displaying their products. A number of 
people spake at the technical sessions, 
including representatives of Intel and 
Texas Instruments, both of whom 
unveiled new products to receptive 
audiences. An excellent closed circuit 
video monitor system was also available 
for those who could not get into the 
well-attended lectures. All in all, it was 
a well-run and interesting convention. 


Ahem. AMI Makes a Sewing Machine 
LS! Control Chip 


The new Singer Athena sewing 
machine features a novel LS] integrated 
circuit that has 24 different patterns per- 
manently stored in its read only mem- 
ory. The chip was designed by American 
Microsystems and has a capacity of 6 K 
bytes. It also controls the sequences of 
variable length pulses going to linear 
Servo actuators that control needle and 
fabric movement. 

The computerized appliance is here 
to stay, and we can look forward to 
many happy hours of digital darting and 
byte based basting.B 


New Micro Interfacing Workshop 


Wintek has added a 2 day "Hands оп 
Interfacing Workshop" to their standard 
3 day “Hands on Microprocessor Short 
Course with Free Take Home Micro- 
computer." The new interfacing work- 
shop includes analog to digital and 
digital to analog conversion, signal con- 
ditioning, keyboard scanning and de- 
coding, LED dispiay driving, motor posi- 
tion, velocity contro! and related topics. 
Tuition is $299. The fall 1977 schedule 
includes workshops in Dallas, Houston, 


MULTIPLE DATA RATE INTERFACING FOR YOUR CASSETTE AND RS-232 TERMINAL 


the СІ-812 


The Only S-100 Interface 


You May Ever Need 


On one card, you get dependable "KC- 
standard"'/biphase encoded cassette inter- 


facing at 30, 60, 120, or 240 bytes per 
second, and full-duplex RS-232 data ех- 
change at 300- to 9600-baud. Kit, includ- 
ing instruction manual, only $89.95*, 


PERCOM DATA COMPANY, INC. 
4021 WINDSOR * GARLAND, TEXAS 75042 


(214) 276-1968 


* Assembled and tested, 
$119.95. Add 596 for 
shipping. Texas resi- 
dents add 596 sales tax. 
BAC/MC available. 
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PerCom peripherals for personal computing’ 


Washington DC, Melbourne FL, Denver, 
Palo Alto, San Diego, Indianapolis, 
Boston, Detroit, Chicago апа Puerto 
Rico. For more information call (317) 
742-6802 or write Wintek Corporation, 
902 N 9th St, Lafayette IN 47904.8 


Programming Tidbit 


The normal mode of comparison for 


equality between two numbers, А and В, 
is simply the equivalent of the following 
statement in whatever language is used: 


IF A=BTHEN.... 


However, in many contexts this 15 
not necessarily the test to do. Suppose 
in a pattern recognition program, for 
instance, you merely want to find out 
if the two variables A and B are within 
the right "ballpark" of each other, which 


ALL TOGETHER NOW! 


The acclaimed Equinox 100™ mainframe kit ($799) is now 


a complete S-100 system. 


Because now there is an Equinox 100°% I/O interface kit 
($120) that handles the hard work of interfacing all your 


peripherals. 


And Equinox 1007” АК memory kits ($109). Assembled 8K 
memory boards ($188) EQU/ATE™ editor/assembler and 


BASIC-EQ™ software on cassettes. 


It all goes together. It all works together. It's all together 


now at special system prices 


See The Equinox System™ at your local computer shop. 
Call toll-free to 800-648-5311. BAC/MC accepted. Or write 
Equinox Division, Parasitic Engineering, Р.О. Box 6314, 


Albany California 94706 


Circle 418 on inquiry card. 


THE EQUINOX SYSTEM™ When you put it together, it's really together. 
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is the range DELTA. The semantics of 
the test computation must then һе 
changed, and the first impulse might be 
to use the form: 


IF (А-В) < DELTA THEN .... 


However, what happens when B is 
greater than А and DELTA is a positive 
number? This would give a true result 
all the time, independent of the true 
magnitude of the difference between 
the two. Since DELTA is a positive 
number by assumption, we must force 
the difference being checked to be a 
positive value also. This is where it is 
handy to have a language with an abso- 
lute value function ABS to force a 
change of algebraic sign if its argument 15 
negative. Rewriting this comparison 
gives: 


IF ABS (А-В) DELTA 
THEN . 


If your interpreter or compiler has по 
absolute value function, all is not lost, 
however. You can still check for a differ- 
ential range by coding the equivalent: 


IF ((A-B «0 

and (А-В > DELTA) 
or ((A-B) 20 

and (А-В) < DELTA) 
THEN .... 


Here the terms and and or have been 
used for logical functions relating differ- 
ent arithmetic expressions and paren- 
theses are used for precedence of opera- 
tions. Add this thought to your bag of 
programming tricks and techniques; it 
might be quite useful. ll 


BYTES Bugs 


IBM Selectric Interface 


Regarding "'Interfacing Тһе ІВМ Se- 
lectric Keyboard Printer’ by Dan 
Fylstra, in June 1977 BYTE, page 46, 
see a letter from Beardsley Ruml on page 
32 of this issue, paragraph 4, for сот- 
ments about: 


1. Proper wiring of ІВМ 73x con- 
tacts For the purpose of imple- 
menting closed loop feedback, 
Mr Ruml states that Dan's 
suggestion of a proposed 
method for implementing 
feedback will not work. (Dan's 
interface was open loop, worst 
case timing.) 

2. The IBM specified current and 
voltage used with operating 
the switches should not be ig- 
nored, since above the mini- 
mum 10 V, 10 mA specifica- 
tion there is enough current 
to "keep the contacts clean, B 


Program Structure 


The BASIC Mastermind Codemaker 
shown in listing 1 requires only 2 K bytes 
for the source code including remarks. RND 
and INT (random number and integer) are 
the only special functions used; по string 
functions are needed. This program can be 
easily modified to run under a version of 
BASIC that does not support string variables 
by substituting numbers for the color 
abbreviations. The secret row of colored 
pegs is set up by a call to the random num- 
ber generator in line 290. Note that for ver- 
sion 1 games, R=6 and for version 2, R=7 
permitting the assignment of empty Spaces. 
Black peg responses (exact correspon- 
dences) are counted from lines 490 to 510, 
and white peg responses (correct color, 
wrong position) are counted from lines 
512 to 555. 

Ап example of play against the computer 
program is given in listing 2. The first row 
of input is a guess The second row is 
designed Lo test whether there аге апу re- 
peated colors from the first try in the 
secret code. The codemaker's response 
tells us that one of the colors in the first 
try is repeated. In row 3 we hypothesize 
that BLue is the correct color in row 2 
and that Orange is the repeated color from 
row 1. The codemaker's response constitutes 
a stroke of luck for us as we learn that 
BRown is the correct color on row 2 and 
that Red and Orange can be eliminated from 
row 1. In row 4 we hypothesize that Green 
is the correct color in the first row, but 
alas, we are mistaken. Now only two 
arrangements are possible. We have a 5096 
chance of getting it on row 5, but fate is 
cruel. 

After playing the Codebreaker half of 
the Mastermind game you will learn how 
to get the most information out of each 
move. | leave these discoveries to the 
reader. 

Alter trying to break the codes pro- 
duced by the computer our next step 
will of course be to get even with it and 
see how good it is at breaking codes. 
The Mastermind Codebreaker program 
attempts to decode input codes. A word 
of warning; the Codebreaker program is 
an excellent player. 


Listing 2: Example of play against BASIC Mastermind Codemaker. The 
text gives an analysis of the moves. 
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Listing 3: Text of BASIC Mastermind Codebreaker. Minor modifications may 
be required for other versions of BASIC. 


NNI 19-FER-77 BASIC У01іВ-02 


10 REM MASTER MIND 'CODERREAKER* 

20 REM CODEN ІМ RT-11 BASIC 

30 RANDOMIZE 

40 DIM К%(9,3) ,6(9,1) 

4% DIM 465(6)»Е%5(22»С9(29,26139 

50 REM INITIALIZATION 

60 FOR J#0 TO ё 

70 READ AS(J) 

80 NEXT J 

90 DATA 'RED'»'RLUE*» "GREEN + * YELLOU* » "* RLACR * » WHITE’ » “SPACE” 
100 LET 1050 

110 LET б1-0 

120 (ЕТ L2=0 

136 LET L3-0 

140 PRINT *MASTER HIND CODEBREAKER* 

145 PRINT *FLEASE BE PATIENT, SOHETIHES I TAKE A FEW MINUTES ON HY MOVE" 
150 FRINT *UHICH VERSION (1 GR 2) 'i 

160 INFUT V 

170 LET uszus5 

180 REM ASSIGN COLORS AT RANDOM FOR ROW 1 
190 FOR 2-0 TD 3 

200 LET RSO J) = АФТОНУ 

210 NEXT 4 

220 REM START MAIN FLAY OF GAME HERE 

230 REM I IS THE ROW COUNTER 

240 FOR I-0 TO 7 

345 PRINT 

250 PRINT *HY HOVE FOR КОШЫ "1+1" IS" 

280 FRINT ROC Ode ket elie RS Tel) Racks 3) 
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270 
289 
296 
300 
305 
310 
320 
330 
340 
360 
370 
380 
370 
400 
410 
A20 
430 
440 
450 
460 
470 
490 
500 
510 
520 
550 
540 
556 
S55 
540 
570 
“во 
590 
AGG 
410 
620 
6360 
440 
450 
6660 
470 
av 
700 
710 
720 
730 
740 
750 
7&0 
?770 
Fao 
790 
Вор 
810 
APO 
A30 
EET 
H45 
BSO 
gad 
нут 
вад 
BPO 
"00 
Fid 
опо 
930 
740 
950 
760 
770 
700 
990 
1000 
1010 
1626 
1036 
1040 
1030 
1070 
1080 
1070 
1100 
1110 
2000 


Listing 3, continued: 


PRINT "HOW MANY BLACK FEGS “i 
INPUT S61:0? 
IF 50160229 THEN 330 
FRINT "THANKS FOR THE GAME" 
PRINT 
GO TO 870 
IF 541109523 THEN 240 
LET StIrl1220SKEM IF 3 BLACKS THEN 0 WHITES 
во TO зво 
PRINT "HOW MANY WHITE PEGS "i 
INPUT 51.11 
REM GENERATE HYPOTHESIS 
FOR 10=10 TO 0-1 
FOR 11=11 TD 9-1 
FOR I22sL2 Th 9-1 
FOR I32L3 TO V-t 
LET [ef OreAsi Tod 
LET 14123444113 
LET П%42%-А4%412; 
LET П%143:-4%413» 
КЕМ CHECK ALL ROWS FROM FIRST TO CURRENT FOR CONSISTENCY 
FOR Кеб TO T 
FOR J=0 TO 3 
LET СФЕ Бе 
LET ВФЕ = 9 10р 
NEXT J 
КЕН USE ROW EVALUATION SUBROUTINE Tfi CHECK CONSISTENCY ОР 
КЕН HYPOTHESIS AGAINST EACH ROW 
LET Mz6*LET 8-0 
GOSUR "120 
REM CHECK FOR AGREEMENT GF PLACK 3 WHITE COUNT 
IF Meet.) THEN 700 
ТЕ М8 10) THEN 700 
NEXT К 
КЕМ MAKE SURE THAT HYPOTHESIS ROW DOESNT ПИЕ ТСАТЕ ROW 1 
LET 7—0 
FOR . 56 TO 3 
IF ROCGe JI ed THEN åt 
LET 25741 
NF RT J 
IF ?-а THEN 760 
GO тп аб 
NEXT ТЗ 
NEXT T7 
NEXT ТІ 
NEXT IO 
PRINT "1 HAVE REACHED АМ IMPFARSE IM MY THENB THG ' 
PRINT "COH YOU НАМЕ МАПЕ AN ERRUR?" 
GO m 870 
(ЕТ 10—10 
LET i 1-і! 
LET 12-12 
LET 13-1391 
REM ГО NOT RECHECR ELIMINATED FDSSIBILITIER 
REM ASRIDGM NFAT ROW 
FOR J0 TU 3 
LFT Ret Tete =.) 
НЕХТ 41 
NEXT I 
PRINT "I АН ӨТІІНРЕП +- YOU WIN" 
PRINT "ANOTHER GAME "+ 
ЕМРИТ RS 
IF Бӛс"Ү” THEN 150 
STOF 
КЕН БИНЕІШТІМЕ ТП EVALUATE RESPONSE 
КЕН COUNT BLACKS FIRST 
FOR 4-70 TO 3 
IF C00 277 Beth? THEA 980 
LET М=Н+1 
NEXT Ji 
КЕН GW COUNT WHITES 
FOR Jt=o TO 3 
FOR J2=0 ID 3 
IF 11.92 THEN 1080 
TF D$CJt )-R$4.]1)2. THEN. 1080 
TF Cst)2)-B&4,123. THEN 1680 
IF C$101)7:B$0.2) THEM 1080 
LET Meme! 
LET B$LJ2)-*X*XKEM GUMMY WRONG VALUE 
GO TO 1070 
NEXT J2 
NEXT 1} 
КЕТПЕН 
STOF 
ENT 


Reaty 


Strategy 


Two simple rules determine the Code- 
breaker program's strategy: row 1 is а ran- 
dom try (all possible arrangements are 
equally probable); each subsequent row is 
an arrangement which cannot be disproven 
on the basis of previous results. When 
playing Mastermind the human player 
may try an arrangement which is known 
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to be incorrect in order to obtain specific 
infarmation; this kind of strategy is not 
used by the BASIC program. 


Program Structure 


The BASIC Mastermind Codebreaker 
shown in listing 3 requires less than 3 K 
bytes for the source code, including remarks. 
RND and INT are the only special functions 
used. Play begins with a call to the random 
number generator for row 1 at line 200. 

After the program typesa row it requests 
feedback information about the try. The 
number of correct colors in correct positions 
is requested at line 270. If there are two or 
fewer black pegs for the try, the program 
asks for the number of correct colors in 
incorrect positions at line 360. 

After receiving this information the pro- 
gram constructs a table of all possible 
arrangements, one row at a time (lines 390 
to 730). Each row is internally hypothesized 
to be the hidden code and the question is 
asked: "How many black pegs and how 
many white pegs would have been awarded 
to each try from the first ta the current row 
if the hypothesis were true?” These values 
are calculated internally by the subroutine 
at lines 910 to 1100. This is the same sub- 
routine used by the Codemaker program. 
If there is a discrepancy between the cal- 
culated value and the actual value awarded 
for any row, the current hypothesis is re- 
jected and the next raw in the table is con- 
structed. The variables LO, L1, L2 and L3 
mark the program's place in the table of 
possible arrangements belween tries so 
that rejected arrangements are not con- 
sidered again. 

Since row 1 is constructed randomly and 
therefore occupies an unknown position in 
the table, it is necessary to check each try to 
ascertain that it does not duplicate the first 
row. This check is conducted from lines 610 
to 670. [f the program exhausts ten tries 
without breaking the code, it prints the 
message at line 860. | would be interested 
to hear if this ever happens. 

When evaluating the program's try it is 
necessary to count black and white pegs 
carefully. If you make a mistake counting 
the number of exact or inexact correspon- 
dences, the program may exhaust the table 
of all possible arrangements without finding 
a possibly valid try. 1n this event, the mes- 
sage at lines 740 to 750 is printed. 


Summary 


Ап example of the computer's play ís 
given in listing 4. Note that although the 


Tha Thinking Computer: Mind Inside 
Matter by Bertram Raphael. Artificial intel- 
ligence, ог Al, is the branch of computer 
science concerned with making computers 
"smarter," It is а growing, vital field that is, 
unfortunately, the subject of much popular 
misunderstanding. Tha Thinking Computer: 
Mind Inside Matter is a lucid introduction to 
Al that does much to overcome this mis- 
understanding. With a minimum of technical 
jargon, this book discusses the capabilities 
of modern digital computers and how they 
ага being used in contemporary Al research. 
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and the variety of current approaches to 
making the computer more intelligent. 
$6.95. 


— — Projects in Sight, Sound, & Sensation 
by Mitchell Waite. Oedicated "to all space 
cowboys.” Detailed theory and practice of 
seven fascinating amateur electronics proj- 
ects, along with a complete and detailed ap- 
pendix on how to make PC boards. The 
projects included in this book are: The 
Syntheshape, an art generator that can be 
used to generate innumerable complex and 
beautiful patterns on the screen of an oscil- 
loscope. An electronic music box that will 
play over 3000 possible melodies when the 
lid is lifted. A way to control muscle tension 
explained in chapter 4. A muscle-wave bio- 
feedback monitor can be used to achieve 
deep relaxation. The lasertight show trans- 
fers light into fascinating patterns in a dark- 
ened room. Other projects include a Kirlian 
camera, a digital ESP machine, and neon- 
light randomizer. $5.25. 


Send to: 


BITS, Inc 
70 Main St 
Peterborough NH 03458 


Total for all books checked $ 

Postage, 50 cents per book 

for books $ 
Grand Total $ 


Prices shown subject to change. 


You may photocopy this page if you wish to leave your BYTE intact. 


Mind 
Massagers 
from BITS 


The Great International Math On Keys 
Book, from Texas Instruments. Do you 
need a numerical algorithm for calculating 
exchange rates in a hotel on a foreign trip? 
Or figuring those mysterious “points” when 
facing the sanctimonious charisma of a 
banker at mortgage time? This book is a 
compendium of simple explanations and 
step by step procedures for accomplishing 
numerical solutions to numerous com- 
monly encountered situations in daily life. 
Each entry is characterized by a statement 
of the problem, including the elements of 
theory required, and the keystrokes needed 
to solve the problem on an algebraic entry 
calculator. This is an invaluable sourcebook 
of information for the person who is in- 
clined to manipulate numbers. $4.95. 
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How to Solve Problams by Wayne А | 
Wickelgren. When confronted by a problem, П 
many of us spend more time puzzling over і 


how то ѕоіуе ії than in actually doing so. This 
book analyzes and systematizes the basic 
methods of solving mathematical problems. 
The methods are described in terms of a 
modern theory derived from research in | 
computer simulation of thinking. Examples 
illustrating these methods include chess ! 
problems, logical puzzles, and railroad I 
switching problems frequently encountered 
in science and engineering. Whether your in- 
terest in solving problems is professional, 
recreational, or both, you will find this a 
helpful book. $6.50 softcover. 


Chess Skill in Man and Machine edited 
by Peter W Frey. This is a most fascinating 
book, concerning itself with the when, how, 
and why of computer chess. The when de- 
scribes past ACM computer chess tourna- 
ments, with the details of more than a doz- 
en games. The how consists of the basics of 
both human chess skill and computer chess 
theory. It includes a detailed description of 
the best computer chess program to date 
(Northwestern University’s CHESS 4.5), an 
end game program called PEASANT, and of 
various search strategies and heuristic com- 
puter chess theory which should enable one 
to write his own chess program. The book 
ends with the why concerning the contribu- 
tions, now and іп the future, of computer 
chess to understanding artificial intelligence, 
human intelligence, and learning. The only 
difficulty for the hobbyist's computer chess 
program is the need for a large computer for 
the fast processing of search strategies and 
large core storage for the program and its 
results. $14.80 hardcover. 


Check payment method: | 
___My check is enclosed | 

em . Bill my MC No. Exp. date | 
mmm ВІ!гпу ВАС No. Exp. date | 
| 

Мате | 

Address | 

City State Zip | 

Signature | 

АП orders prepaid. | 

іп unusual cases processing may exceed 30 days. | 
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Circle 383 on inquiry card. 


— Game Playing With Computers by 
Donaid D Spencer, published by Hayden. 
What does it mean to play games using a 
computer? Read this book to get an 
introduction into numerous recreational 
uses of the computer to program and play 
mathematical and logical garnes. Topics 
include numerous mathematical problems, 
casino games, board games, unusual gam- 
blíng games, and miscellaneous logic games. 
Numerous BASIC language programs and 
listings are included to show details. $16.95. 


MOSES г 


Scientific Analysis оп tha Pocket 
Calculator by Jon M Smith, published by 
John Wiley & Sons, This book is another in 
a set of source books for mathematical 
analysis using the contemporary products of 
technology. 1+ is oriented to the pocket 
calculator, yet it will provide you with 
algorithms and methods useful with any 
personal computer which implements tha 
scientific and analytical functions found on 
a good pocket calculator. For a more 
complete description, see the book review 
on page 120 of the December 1976 BYTE; 
or order its 392 pages of detailed technical 
information and review its use for yourself. 
$13.75. 


Send to: 


BITS, Inc 
70 Main St 
Paterborough NH 03458 


Total for all books checked $ 

Postage, 50 cents per book 

for | ^J) Боокѕ $ 
Grand Total $ 


Prices shown subject to change. 


References 
and 
Robots 
from BITS 


" yatructton 
human сия! 
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— Build Your Own Working Robot by 
David L  Heiserman, published by Tab 
Books, This book will not tell you how to 
build Robbie, the robot of Forbidden 
Planet, or a classical android of science 
fiction. What it will introduce you to is the 
problems of making a robot mobile device 
called Buster ІІІ, using pre-micropracessor 
TTL integrated circuits for all logic 
functions. It is a must book for background 
reading, but much of the logic can be 
extremely simplified using today's micro- 
processor technology, Use this book as a 
first look at these problems from which you 
can build further and more elaborate 
solutions, Softbound, $5,95, 


Check paymant method: 
; Му check is enclosed 
с Bill my МС Mo. 


---А Dictionary of Microcomputing by 
Philip E Burton. In the opinion of BYTE's 
editor, Carl Helmers, "This is one af the 
best designed and executed dictionaries of 
computer related terms yet seen on the 
market. 1t is of particular relevance to those 
individuals whe want a good general 
reference to numerous technical terms, 
broadly covering hardware and software 
fields as currently practiced.” This new 
hardbound edition is part of the Garland 
Reference Library of Science and Technol- 
ogy, $12.50, 


Batterie Ішік 
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— Software Design for Microprocessors. 
This stand alone guide to microprocessors 
has been designed by the people at Texas 
Instruments te convey knowledge to the 
first time user of microprocessors. This 
excellent source book of computer concepts 
begins with an outline of the basic principles 
of the general purpose computer, its 
machine architecture, software, and meth- 
ods of addressing. it proceeds to discuss 
how to build software, what is involved in 
documenting what you've done once you'va 
done it, the mechanics of programming, and 
specific examples using the ТІ TMS-1000, 
TMS-8080, TMS-9900 and SBPO400 de- 
signs. You'll find a thick hardcover text- 
book filled with over 370 pages of useful 
information including а comprehensive 
glossary of microprocessor terminology, 
among several other detailed appendices, 
$12.95, 


- Exp. date 
mam БІ! my ВАС No. Exp. date 
Мате 
Addrass 


AI! orders prepaid. 


You may photocopy this page if y ou wish to leave your BYTE intact. 
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various individual members looking at some 
newer entries like Jupiter, Compucolor and 
Apple П. 


Conducted by 
Peter Travisano and 
David Wozmak 


Clubs sad 


Newsletters 


Amateur Computer Club—Essex ENGLAND 


In comparison to most hobbyist groups 
the English-based Amateur Computer Club 
is an ancient giant. They are now in their 
fifth year and are approaching 1000 mem- 
bers. Most of course are located in Great 
Britain, but many live in other European 
countries, and some in such remote corners 
of the world as Singapore and North 
Carolina, 

Communication is via а newsletter 
which is published six times per year and 
contains articles on hardware, software and 
other pertinent technical data. The subscrip- 
tion rate is £2, although four American 
dollars would be equally acceptable. 

À word about the club's name. When it 
was founded five years ago the only other 
computer group they had heard of was 
Stephen Gray's Amateur Computer Society. 
At that time they had no idea that interest 
in computers would take off to the extent 
that local clubs would become viable, so 
they thus have the distinction of being the 
Amateur Computer Club. 

Write Amateur Computer Club at 7 
Dordeils, Basildon, Essex ENGLAND. 


Apple Core Computer Club 


According to Apple Core president 
Jerry Starzinski, AC? was formed іп Мау 
of this year, can boast 14 members, two 
complete SwTPC 6800 systems, two partial 
SwTPC 6800s in need of terminals, and 
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The Apple Core Computer Club holds 
regular meetings at 7:00 PM on the last 
Wednesday of the month at ) M Perry 
Technical Institute's Industrial Science 
Building, 2011 W Washington in Yakima 
WA. For more information write Jerry P 
Starzinski, 220 М 2nd St #17, Yakima WA 
98901, or call (509) 248-1620 between 9 
and 9:30 АМ, 


А Strange and Clandestine Group 


An article by managing editor Joel Miller 
in Homebrew Computer Club's Newsletter 
has disclosed the existence of a new and 
potentially dangerous group of underground 
hackers, At least part'of their covert activity 
centers around the publication of The Pit. 

The text of Mr Miller's article reads as 
follows: 


А few days ago, a mysteriously un- 
signed envelope was placed on my 
desk in the Fairchild Publications 
Department and, to my delight, it 
contained the last five issues of an 
informal underground microprocessor 
newsletter called the Effate Pit, "a 
journal for and by a small under- 
ground band of F8 users who can't 
afford а Formulator." An introduc- 
tory statement informs us that "the 
chief users. , .are engineers working for 
a major semiconductor company," 
and that “you can't even get on the 
mailing list except by asking around 
in the right places." The issues con- 
tained a number of very interesting 
applications-oriented articles by such 
nefarious authors as "The Mole," 
"Captain Midnight,” "The Scrounger" 
and “Poto,” 

After a little detective work con- 
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267 WLLOW ST В 
NEW HAVEN CT 05511 


Would your club bene- 
fit from а write-up in 
BYTE's Clubs and News- 
letters section? it’s easy 
enough to arrange. Just 
drop a line to BYTE, 
70 Main St, Peterborough 
NH 03458, attn: Clubs 
and Newsletters, with the 
information you'd like 
printed. Naturally, we 
can't cover every club 
every month, but we do 
make a special effort to 
mention new clubs and 
those which correspond 
regularly. 

it is Important to note 
that dated material must 
be submitted three months 
in advance of the event 
due to our production 
schedule, 

Those people looking 
for a more complete listing 
of computer clubs should 
refer to fanuary 1977 


BYTE 
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STATE OF THE ART 
BOTH FORMS 


There are two forms of the "state of the art." One form is the 
personal growth attained by most professionals who realize they 
must stay in step, intellectually, with new concepts and new 
techinques, Too often, a tragedy occurs when the professional 
neglects the second form, his career development. The fatal mis- 
take occurs when working in an environment that provides a 
continuous parallel to industry but neglects to provide the pro- 
fessional growth that is necessary to insure career development 
and avoid potential future frustrations. To Insulate yourself 
against this happenstance, check with our professional staff. 
They will advise you on your career development as it relates 10 
your technical development. 


Our areas of specialization are: 


Software Development 
Computer Graphics 

Data Base 

Computer Design 

Simulation and Modeling 
Telecommunications 
Hardware/Softwara Interface 


For further information either call or send resume to: 


PERRI-WHITE ASSOCIATES 
50 FRANKLIN STREET 


BOSTON, MASS. 02110 PERRI-WHITE & ASSOCIATES, INC, 


(617) 423-1900 5373 W. ALABAMA PLACE 
HOUSTON, TEXAS 77056 


(713) 960-0350 


Management Consultants 
Specializing in Data Processing/Systems Engineering 
All Replies Held In Strictest Confidence 


Need Hard Copy? 


d Ph dam "e a 
отав ие own кө processor for easy РУ to 
YOU ASEJE кеті! pert or TTY current loop E 
MP-40 . 7-4 7 425 
Interfaces to your — computer саге! олур - "a 
ASCit-data tranater 2d $ 
KP-40KIT .. eese 29 
Contis MACAE, РС Board ‘all coNlponanté 
transtarmer are? complete assembly instructons for 
pacaliel dala Iramster 


ТАН ol our 40 series printers use the same reliable 5x7 impact dol matris machanism with 
up io 40 columns pst line on ordinary paper with à print speed о! 75 lines minute 


SEND FOR FREE LITERATURE 
Box 22101 
Salt Lake City, Шаһ 84122 
(801) 568-0201 
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tacting my numerous informants, 
snitches, | and ratfinks scattered 
throughout the company, | finally 
made contact with The Mole, the 
newsletters editor, who—despite my 
not knowing this week's password— 
was eager to talk. "Although F8 parts 
are easy to get here,” says The Mole, 
а lot of us are starting to fool around 
with other stuff, like the 2-80. (So 
we've) solved the problem of news- 
letter content by changing the name of 
the rag (to The Pit) and moving fur- 
ther underground to avoid creditors 
and others of a similar interfering 
bent.” 

The Pit Aas published articles such 
as “A Twelve IC TV Typewriter,” 
"Parallel Handshake Interface From 
An ASCII Keyboard,” “A Simple-But- 
Slow Analog Output For The F8," 
"Dynamic RAM For The F8,” "Key- 
pad Data Loader” among others. An 
especially interesting article by The 
Mole uses the F8 as a controller for 
surplus Diablo printer mechanisms 
that are now available on the hobby 
market. 


Thanks for the story, Joel. 

Should The Mole and his accomplices 
care to surface, BYTE would of course be 
happy to use its good offices to spread the 
word. 


And Speaking of Homebrew. . . 


Bay area hobbyists who haven't done so 
already should look into Homebrew, a inven- 
tive and well-established organization. Drop 
a line to Homebrew Computer Club, POB 
626, Mountain View CA 94042 and find 
out more. 


Nebraska Clubs 


OMAHA, the Omaha Microprocessor 
Amateur Hobbyist Association, has recently 
celebrated its first anniversary. Club accomp- 
lishments to date include the financing of 
an Altair 8080, an audio cassette interface 
and an E & L Instruments MMD1—a micro 
designed for educational and experimental 
purposes. The group currently meets twice 
a month at Northern Natural Gas Company 
in Omaha. 

One of OMAHA's board members, Lt 
Tom Smith, has formed a club in Bellevue 
NE called MACH (по explanation of the 
acronym was given). The club meets the 
second Tuesday of the month in the 
Commercial Federal Bldg, Hwy 73-75 and 
Galvin Rd, Bellevue NE. 

Interested | persons should contact 


OMAHA, c/o Rita Bianchi, S&DP—4th 
Floor, Northern Natural Gas, 2222 Dodge, 
Omaha NE 68102, or MACH, c/o Thomas 
Smith, 2708 Calhoun St, Bellevue NE 
68005. 


Portland Computer Society 


Portland Computer Society has recently 
been in touch. Meetings are held on third 
Saturdays at 1:00 PM at Portland Com- 
munity College. For details write to PCS's 
new address, 3763 SE Division, Portland OR 
97202. 


Houston Amateur Microcomputer Club 


Obviously there is strong interest in per- 
sonal computing in the Houston area. One 
reflection of this is the growth of the 
Houston Amateur Microcomputer Club. 
Membership is now over the 100 mark, and 
according to their newsletter Nybb/e, they 
are preparing to make a significant contribu- 
tion both in Houston and nationally. Con- 
tact HAMC, c/o Troxel Ballou, 3842 
Grennoch, Houston TX 77025, or call (713) 
661-6806. 


Philadelphia Area Computer Society 


Like Houston and countless other clubs 
PACS has grown dramatically with the 
personal computing boom. Their newsletter, 
The Data Bus, has doubled in size and im- 
proved in quality over the past four months. 
Club activity centers around the cospon- 
soring of the annual Trenton Computer Fes- 
tival, an active group purchase effort and a 
major club project on 6502 applications. 

Meetings are held on the third Saturday 
of the month at 2:00 PM at the LaSalle 
College Science Building, 20th and Olney St, 
Philadelphia; workshops, courses and sub- 
groups meet prior to the club meeting, 
usually at 12:00. 

You can write Philadelphia Area Com- 
puter Society at POB 1954, Philadelphia PA 
19105, or call (215) 923-3299 or (215) 
829-6745. 


PET User Group 


А user group has been formed for people 
interested іп the Commodore PET 2001 
computer. For those unfamiliar with the 
PET it is a compact computer with inte- 
grated keyboard, CRT with character and 
graphics capability, cassette drive, 14 K 
ROM operating system including full 8 K 
BASIC, and 4 K RAM user space. 

The purpose of the PET user group will 
be to share and exchange applications, 
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BUILD YOUR OWN 
: VIDEO TERMINAL FOR 


$85 "PLUS" 


Serial ASCII or BAUDOT 16 lines X 64 characters 


Еші X-Y Cursor control 5100 Compatability 


128 Characters, including 
upper and lower case 


Operates on 7VDC unreg- 
ulated, 6.3 VAC (d 0.75 A 


The SCT-100 Singie Card Terminal interfaces directly to апу 
computer or modem having serial ASCII or BAUDOT capability. 
It requires only the addition of a standard ASCII keyboard, and a 
TV monitor. It is available as a partial kit for $85.00 including 
the PC board, character generator ROM, and the 3870 micro- 
computer, The complete SCT-100 kit is $155.00 (5185.00 
prewired & tested). 

To order, call or write today. MC, BAC Accepted. 


VECTRON P.O.Box /20887, Dallas, Texas, 75220 
Phone (214) 350-5291 


21 START- AT-HOME 
COMPUTER BUSINESSES 


in the shoestring, start-at-home 
computer business handbook 


CONSULTING GPROGRAMMING SOFTWARE PACKAGES @ COM 
FREELANCE WRITING (€ SEMINARS @ TAPE/DISC CLEANING 
FIELD SERVICE @ SYSTEMS HOUSES @ LEASINGESUPPLIES 
PUSLISHING@ TIME BROKERS @ HARDWARE DISTRIBUTORS 
SALES AGENCIES 6 HEADHUNTING @ TEMPORARY SERVICES 
USEO COMPUTERS Ф FINDER'S FEES SCRAP COMPONENTS 
COMPUTER PRODUCTS AND SERVICES FOR THE HOME 


Plus - - hundreds of ideas on 
moonlighting, going full-time, 
image building, revenue building, 
bidding, contracts, marketing, 
professionalism, and much more. 
Ho career planning tool like it 
ever published. Order now and if 
you're not completely satisfied, 
send it back within 30 days for 

a full and immediate refund, 


ӨЗІХІІ ringbound Ф113 pp. 6512.00 


D ім Т ЕН © je fF E С ы 730 WAUKEGAN ROAD * SUITE 108 


ice Soja ied DEERFIELD. ILLINOIS 60015 


Rush copies of "Тһе Shoestring Start-At-Home 
Computer Business Handbook to me right away - 


NAME / COMPANY 
ADDRESS 
CITY/STATE/ZIP 


[Jcsgck ENCLOSED[ ]BANKAMERICARD[ JMASTERCHARGE 
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* We've Got 111!” 


A NEW ADDITION TO OUR STOCK OF ; 
SURPLUS ELECTRONIC EQUIPMENT E^ 
E 


The IBM Selectric Based 
1/0 Terminal $695.00 


в INTEGRAL MODEM 
BCD OR CORRESPONDENCE CODE 
TABLETOP MOUNTING 

22"W, 22"D X 8"H, 58 LBS 

ASCII CONVERSION AVAILABLE 
DOCUMENTATION INCLUDED 


OTHER SURPLUS STOCK PC 


a KEYBOARDS - ASCII газы 
ENCODED 540.00--560.00 

CRT TERMINALS 

TAPE DRIVES $650.00 e PRINTERS Many 
EQUIPMENT CABINETS е TRANSFORMERS Other 
POWER SUPPLIES e WIRE-CABLE Items 


Send for а frea catalog or call Bill Blaney 
АЧУУ toll free 800-256-1036. In N.H. 603-885-3705 


WORLOWIQE ELECTRONICS.INC. — “0 


10 Flagstone Drive, Hudson, New Hampshire 03051 


ПЕК НАМ STATIC 
INTRODUCTORY KIT PRICE $45 


ДЕА cout E m 


4400 BUS CARD CAG 
RUGGED “ШІ || T BUS TERMINATION 
B 51075 GROUND PLANE 


1.7, d 5% Y X 3" 
ECT-100 CARD CAGE & MOTHER Е BOARD .... KIT $100 
ECT-100-F with 20 CONNECTORS & GUIDES .. KIT 5200 
ECT-100-8080 CARD CAGE MICROCOMPUTER KIT $320 
ЕСТ-100-280 CARD CAGE MICROCOMPUTER .KIT p 
PS HEAVY DUTY 30A POWER SUPPLY ....... KIT $100 


Г 
i 
10 SLOT TABLE TOP SYSTEMS 
[l 
i 


WRITE FOR SYSTEMS VARIATIONS & LOW PRICES 


CPU's 
8080 or 280 


NEED NO FRONT PANEL 
JUMP ON RESET CIRCUIT 


MOTHER BOARDS 10, 20 or 21 SLOTS . .$40, $60 or $62 
PROTOTYPING BOARD.$28 EXTENDER CARD ...$24 1 
SHIPPING EXTRA | 


4 ELECTRONIC CONTROL TECHNOLOGY 


P.O. BOX 6, UNION, NEW JERSEY 07083 
(201) 686-8080 
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programs and hardware expansion tech- 
niques, and to provide general user feedback. 
The first year membership is $5 and will 
include the User Notes publication. Contact 
Gene Beals, POB 371, Montgomeryville PA 
18936. 


*Name the Users' Group" Contest 


А 5 year membership is the prize in а 
"name the users’ group” contest sponsored 
by computer hobbyists exchanging infor- 
mation on the use of Heathkits. Contestants 
should of course avoid submitting entries 
which have been registered as trademarks, 
since these will not be considered. 

Entries and requests for further informa- 
tion should be sent to Charles А Floto, 
267 Willow St, Apt 23, New Haven CT 
06511. 


Southern Nevada 


Southern Nevada Personal Computing 
Society was formed in June of this year and 
as of this writing (July) was still in the 
embryonic stage with meeting times and 
places still unresolved. Membership is open 
to Clark county residents and nonresident 
students of Clark County educational insti- 
tutions. More information should be avail- 
able by the time this issue of BYTE reaches 
its readers. To learn more about SNPCS 
write 1405 Lucilee St, Las Vegas NV 89101, 
or call (702) 642-0212. 


Hex Users 


A new Hex Users Club has been an- 
nounced for systems with 16 to 24 keys, 
EPA, Motorola Evaluation Kit ПІ, restricted 
to 6800 based systems, for now. For more 
information write to Charles C Worstell, 
36012 Military Rd S, Auburn WA 98002, 
enclosing a stamped, self-addressed envelope, 
or phone (206) 927-6038. 


Inland Empire Computer Club—Spokane WA 


The Inland Empire Computer Club is a 50 
member organization. Meetings are held 
at 7:30 each fourth Wednesday at the 
Washington Trust Bank at 3830 E Trent. 
To find out more about the Inland Empire 
Computer Club write POB 1434, Spokane 
WA 99210. 


IBM 5100 Users Group 


Those interested in contacting an ІВМ 
1500 Users Group are invited to write 
5541 Parliament Dr, Suite 104, Virginia 
Beach VA 23462, or call (804) 490-0154.m 


Continued from page 30 


The memory management technique of 
LIL is to be as shown in figure 1. 

Objects in a program may encompass the 
following: real simple variables, integer 
simple variables, homogeneous arrays (real 
or integer), strings, numerical constants, 
string constants, subprograms, functions, 
parameters, pointers and labels. 

Numerical representation has been chosen 
so as to be as flexible as possible. Integer 
values are signed magnitude binary; real 
values have a binary coded decimal (BCD) 
mantissa with excess 64 binary exponent, 
a hybrid form which lends itself to the 
goal of memory conservation. 

At present, the only segment of LIL 
which is actually implemented (on an MCS 
6502-based KIM) is the arithmetic package, 
a mixed mode, variable word length package 
of great power and flexibility. Integer values 
may be from one to seven bytes in length; 
real values may be from two to 14 bytes 
in length. These word lengths may be cur- 
tailed to smaller values as LIL is actually 
implemented; much depends upon the 
demands made by language features for 
space in zero page. 

А5 Mr Stavely suggests, LIL is being taken 
"one step at a time." However, it has been 
found that some of the more complex con- 
trol features planned for LIL make it 
necessary to look ahead and allow for their 
implementation without “starting from 
scratch" with each new feature. LIL is to 
have contro! features which lend themselves 
to the concept of structured programming. 

Object code, along with its accompanying 
reference table, is relocatable to any area of 
memory. Subprograms and functions may be 
compiled separately and used with different 
main programs. LIL has a COMMON state- 
ment through which global objects may be 
linked to a subprogram or function. All 
linkages in LIL are to take place through 
descriptor addresses; this implies execution 
time type checking for all operations. With 
the exception of labels, any global object 
may appear in a COMMON statement, 
including constants. Thus, heavily used 
objects may be included in the main pro- 
gram's COMMON statement and be 
repeated in a COMMON statement at the 


Give your Altair, IMSAI 
or custom system the 
power it nceds to keep 
your programs up and 
running through brown- 
outs and power fluctua- 
tions. The famous 
Parasitic Enginering 
Constant Voltage Power 
Supplies deliver full out- 
put with line voltages as 


Ample Juice 


M 


Constant voltage power supplies 
by Parasitic Engineering. 


1210 10th St., Berkeley, CA 94710 


See it at your local computer shop. 
Or place BAC/MC orders to 800-648-5311. 


low as 90 volts or as high 
as 140 volts. 12-amp kit 
designed for Altair 8800- 
(A), $90 postpaid. Uni- 
versal 20-amp kit, $200 
PM (Cal. res. add 
tax). 


Thinker 
Toys: 


Tarbell 


Floppy Disc Interface 
Designed for Hobbyists and 
Systems Developers 


Plugs directly into your IMSAI or ALTAIR" and handles up 
to 4 standard single drives іп daisy-chaln. 
Operates at standard 250K bits per second on normal disc 


format capacity of 243K bytes. 


Works with modified CP/M Operating System and BASIC-E 


Compiler. 


Hardware includes 4 extra IC slots, built-in phantom boot- 
strap and on-board crystal clock. Uses WD 1771 LSI Chip. 


6-month warranty and extensive documentation. 


PRICE: Kit $190 


Assembled $265 


* ALTAIR is a trademark/tradename ой MITS, INC. 
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~ FINALLY, А 
#——@; \TELEPHONE 
es WITH BYTE! 


= ӨЗЕЛӘ ЇЇ. 
6800 AUTOMATIC TELEPHONE DIALER 
PROGRAM ............ .... $9.95 postpaid 


Have your 6800 "system dial your phone * Uses 
only 5 external components © Stores 650 variable 
length phone numbers * Operates in less than 1K 
bytes of memory 

Includes: Paper tape in Mikbug® format and ob- 
ject code е Circuit diagram and instructions 
в Instructions for adapting to other 6800 systems 


6800 TELEPHONE ANSWERING DEVICE 
PROGRAM ................ $4.95 postpaid 
Have your 6800 system answer your phone and 
record messages automatically. Compatible with 
any 6800 system. 

Includes: Assembly fisting and object code « Cir- 
cuit diagram and instructions 


Write to: SOFTWARE EXCHANGE 
2681 PETERBORO 
W. BLOOMFIELD, MICH. 48033 


Mikbug" is a registered Irademark of Motorola Inc. 


099969.,0999956$56Nv:5..5696 


1200050904858040444044 100227 
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Don Lancaster's ingenius design provides software 
controllable options including: 
* Scrolling + Full performance cursor 
* Over 2K on-screen characters with only 
3MHz bandwidth 
* Variety of line/character formats including 
16/32, 16/64 .... even 32/64 
* User selectable line lengths 


WuTVE.USRUVFTERRRERRAAT/ASTAPEVATRWEASRBTOTBRVATESTWBRRPRSAVASEVATSMATYASAMTSMT, 


"TELL ME MORE! 1 ] Send instruction nad for the TV T-6 кш : 


with full operational detalla, $1 enclosed, 
: 1 1 SEND FREE p 


BAA - pras 


: ELECTRONICS, INC, — ci: — — — — state: ар: 
: DEPT. 10-8, 1020 W. WILSHIRE BLVD., OKLAHOMA CITY, OK 13118 : 


этвекасзаатиааиғектианаануянвоянеанатаноавааценнтананжаганан 
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beginning of each subprogram or function. 
The COMMON statement of LIL is to cost 
zero additional bytes, no matter how 
lengthy the statement, with a maximum of 
256 comman objects. 

The concept of which Mr Stavely speaks 
seems to be ideal for the limited resources 
of the microcomputer. This is the software 
simulated compiler, much in the same 
manner that all arithmetic operations more 
complex than single byte addition or sub- 
traction must be software simulated. 

As Mr Stavely rightly points out, the 
object code of programs may be shared 
between owners of different brand micro- 
computers; all that is necessary is that each 
person have a loader and interpreter which 
defines the proper "abstract machine.” 
This is an exciting concept which bodes 
well for those microcomputer owners who 
wish to establish a shared program network, 
and interchange ideas about the abstract 
machine. 

LIL is simply one version of the abstract 
machine. However, the concept of control 
bytes in the code seems to be a very general 
idea which would be useful for any abstract 
machine. А control byte is to appear as the 
first item of executable code (discounting 
a few overhead bytes such as “number of 
bytes in code"), and control bytes are to 
appear after each 8 unit subdivision of 
code, or after each END OF STATEMENT, 
whichever comes first. The interpreter is 
to pick up control bytes "on the fly" as it 
executes the code. А copy of the control 
byte is rotated left each time the program 
counter is incremented; thus, by examining 
bit 7 of the copy of the control byte, the 
interpreter can determine whether the next 
unit of code is a 2 byte address or a ] byte 
offset. In LIL, END OF STATEMENT isa 
routine which checks for certain valid con- 
ditions, then turns control back over to the 
program monitor which loads the next 
control byte and proceeds merrily upon its 
way. Upon encountering code such as 
WHILE. . ., the program counter and current 
state of the control byte are pushed onto the 
hardware stack for preservation; by later 
popping this data off the hardware stack 
and restoring the values of the program 
counter and control byte, execution is 
returned to WHILE. . . . 

Mr Stavely's article contains a most inter- 
esting concept which holds the promise of 
truly high level programming languages for 
the microcomputer, as well as portability of 
code from one brand of machine to another. 

Please let us see more such stimulating 
discussion of software concepts in the pages 
of BYTE.m 


«2 by Rodnay Zaks. Ref. C201 $6.95 
о THE BOOK (MICROPROCESSORS : from chips to systems ) 


65 This book is based on the author's experience in teaching microprocessors 

© to more than 2000 persons during the past 5 years, both in a professional, and 

€ © іп a university environment. The seminars have received the highest ratings for 
their educational and technical value, and have been taught worldwide, 

% This step by step book stresses: 

< e 1. How to assembie a complete system 

Q МА 2. Design trade-offs: advantages, disadvantages, problems, costs. 

em About 250 pages, over 70 illustrations. Available August 1977 


CONTENTS 


м А comprehensive introduction to all the essential aspects of microprocessors and microcomputers: 
{О Technical Introduction / LSI Technologies / Internal Architecture of a Microprocessor / System Components / 


“ The Microprocessor Families / Microprocessor Programming / Applications of Microprocessors / Building a System 
¢ Product Development / Design Aids / Microprocessor Selection 7 Evolution and Perspectives. 
THE AUTHOR 


Dr. Rodnay Zaks has been responsible for the design of industrial microprocessor systems since their inception 
in 1972. He is the author of 11 educational books in the field and more than 20 scientific publications. 


CASSETTES 


The 2 basic microprocessor courses are now available on cassettes. Each course includes 2 cassettes (2: hours) and 
a special book: 
$1 — An Introduction to Місгоргосевв0Г6............................................. Noc $29.95 
52 — Programming Місгоргосеѕѕогѕ....................... imu equ Cera Pas AR EXON NOE а ЛГ e OO 


OTHER BOOKS 


® MICROPROCESSOR ENCYCLOPEDIA 
2 complete reference books, containing manufacturers’ data and description of operation for every microprocessor. 
A necessary tool for any comparative evaluation. 
EB - B BITS MICROPROCESSORS: Am 9080, AMI 6800, EA 9002, Fairchild F8, GI LP 8000, Intel 8080 A, Intersil 6100, 
Mos Tech 650 X, Mostek 3880, 3850, M 6800, NS 8080 A, SC/MP, RCA CDP 1802, PPS-8, Signetics 2650, TMS 8080, 


Western Digital MCP 1600, Zilog Z-80....... Қ, ТР CERE KEA А Ea E A A EE 529.95 
E5 - BIT SLICES: AMD 2901, Fairchild Macrologic, Intel 3000. MM! 5701, Motorola M 2900, M 10800, NS IMP, 
Signetics 8X02, 3000, TI SBP 0400......................................... PEE Medis is v m ЫНАН eee 818.00 


€ IMD — International Microprocessor Dictionary 
10 Languages: English — German — French — Spanish — Italian — Swedish — Norwegian — Danish — Hungarian 


—Polish.-30 Pages... visos уназ куле Dix Мат ааа pen ku e qur sae p aU Na ы CULO ЫРЫ baa ы $1.95 
€ ACR-Microcomputer Acronyms — 4-Page guide to abbreviations ........ ызаа жазыныз Mid Gen d Saale d $1.00 
è SEMINAR BOOKS (condensed notes) 
B2 - Microcomputer ргоцгаттіпд.,........................................................... sine eM $39.95 
B3 - Military microprocessor systems ............... mE Pr EA аса» TRA $39.95 
c.n БҰҰ Reg Shela oes ЕТТІ пка “ОКТУ ТЕС — е $39.95 
B6 - Industrial microprocessor systems. ........ РУТЕ wanes T S fe Sepa oes КЕНТАС. 539.95 
B7 - Microprocessor interfacing їіесһпідиеѕ.................-..... НЕТТІ ССТ СЫ 539.95 
IN-HOUSE TRAINING 


SYBEX is independent from manufacturers and provides in-house training and education on all the above topics, 
as well as on specialized microprocessor techniques. 


AVAILABLE SOON: 
Microprocessor programming techniques (with 8080 and 6800 ехатріеѕ) .................... $e ЫЗ fe ERR acie $7.95 
БААТ ааа ЊЪАЪАЪЪЬЬЉЬАЉАЋ ' 
LJ 
ORDER FORM : ТО ОНПЕН 
Name C] Send me в 
а ©з 8 Handling (fourth-class rate) no 
Position: 22-7” copies of......... -%........ H charge. Faster delivery: $1.40 one 
== == SH ai copies of......... Е - book, $0.90 each additional one. 
TII DN . ($2.50 overseas) 
Company s А 
-- <= seen COPIES ої......... =.......... s 1. Fill attached coupon, or send P.O. 
а 2. Enclose payment (prices are for 
Address ————— Subtotal ' U.S. only). іп California, add tax. 
In California, add tax +......... . 1 3. Mail to SYBEX Inc, Publications 
о Dept, 2161 Shattuck Ave, Berkeley, 
Postage and Handling ............ ^ E 94165. Tel: (415) 848-8233. 
et = STATE Zit a elex: 336311 
ATE COR TOTAL Н їп Europe: SYBEX - Europe, 313 rue 
| - Lecourbe, 75015 Paris, France 
Payment included: ГІ check О P.O. CJ money order (0 other : Tel: (1)8282502, Telex: 200858 
Г] 
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Ask BYTE 


WHO HAS THE MOST STORAGE? 


| read your April 1977 article, “А 
Software Controlled 1200 bps Audio 
Tape Interface,” page 40, and found it 
extremely refreshing to find magazine 
people really practicing low cost hard- 
ware methods with "nice" software. It 
really surprised me to see a machine 
state diagram. However, the most inter- 
esting comment is that about a 3M tape 
controller and drive. | am not really 
interested in working the electronics out 
from scratch as you are. But, like so 
many of your readers, | am very much 
interested in having a 9 track NRZI 
peripheral for my machine. My main 
interest is the huge software availability 
fram "big machines." For me, this soft- 
ware is accessible to run on my machine. 
| certainly would be interested in con- 
structing the interface hardware for a 9 
track drive and would like to see some 
information on that subject. My machine 
at present is a Z-80 with 128 K of 
memory. Soon, like now that the price is 
right, fast fixed point multiply and 
divide is available and the micropro- 
cessor is now a decent minicomputer in 
performance, The next thing for me 
logically is multiprocessing when | add 
the other 128 K bytes. 


R Plemich 
307 Hatlen 
Mt Prospect IL 60056 


With а main memory region of that 


CANADIANS! 


Eliminate the Customs Hassles. 
Save Money and get Canadian 
Warranties on IMSAI and S-100 
compatible products. 

IMSAI8080 КІТ $ 838.00 

ASS. $1163.00 

(Can. Duty & Fed. Tax Included). 
AUTHORIZED DEALER 


Send $1.00 for complete IMSAI 
Catalog. 

We will develop complete applica- 
lion systems. 

Contact us for further information. 


Rotundra á ә. 
Cybernetics А! 
Box 1448, Calgary, Alta. T2P 2H9 

Phone (403) 283-8076 
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size, you need at least a 9 track drive or 
a multiplatter hard surface disk, Here is 
an interesting and informal contest: jet 
each reader who reads this note send in a 
postcard giving the amount of memory 
presently integrated (ік: plugged in, 
checked out and used as a programming 
resource) in his or her system. Give a 
short description of the system in use as 
well as the type of memory technology 
broken down by regions in address 
space. Address your cards to BYTE 
Memory Census 70 Main St, Peter- 
borough NH 03458, т 


10,000,000,000 BITS 


Could you tell me when ! might 
expect to be able to purchase a Philips/ 
MCA optical video disk system with 
write and read capabilities suitable for 
use with a microcomputer? 


Jack M Mann Jr 
105 Yosemite Dr 
Oxnard CA 93030 


Rare circumstance falls in your favor. 
It happens that ! sat next to Dr Jerry 5 
Sullivan of Philips Laboratories on a 
plane flight from New York City to San 
Francisco April 19. We were both go- 
ing to Monterey CA to attend the 1977 
IEEE Asilomar workshop on micro- 
processors. One of the topics of the 
wide-ranging conversation was the appli- 
cation of video disk technology in a 
meaningful way to personal computing. 
The enticement is there: if a writing 
method could be achieved we'd have a 
media cost of $5 to $10 per disk with 
perhaps 10 billion (1019) bits. ferry 
could not predict an exact date of 
course, but Philips is indeed working on 
the concept of a field programmable 
digital version of the disk. It is con- 
celvable that such a device might be 


COMPUTER MART 
OF 
NEW HAMPSHIRE 


DEALERS FOR 
TDL ICOM IMSAI 
DIGITAL GROUP 


KIM-1 


SOFTWARE INCLUDES: 


8K BASIC EXT. BASIC 
TEXT EDITOR DISK BASIC 
WORD PROCESSOR 
MACRO-ASSEMBLER 


170 MAIN STREET NASHUA 
(603) 883-2386 
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ready within the next five years. The 
PhilipslMCA video disk which is sup- 
posed to be on the market sometime 
this year is a read only device which will 
only be available programmed with 
movies and other visual materials. Func- 
tionally a digital version of the disk 
is similar to a fusible link read only 
memory or an ASR 33 paper tape with 
rubout: you can only write the informa- 
tion once. But with 1010 bits per disk 
and inexpensive disks, there is plenty of 
space to allow rewriting of files and up- 
dating by overwriting with the logical 
equivalent of "rubouts." Cost is an open 
question at this time, of course... CHa 


TAKING STOCK 


| want a small computer. Е need it for 
stock market research. | can wangle the 
money. I'm satisfied І can learn to pro- 
gram. But how can I get stock market 
data into my memory? Are there services 
that provide stock market data for that 
purpose? Do you buy it on tapes? On 
disks? Can you tie your own computer 
into someone else's data book through a 
telephone connection? 

Shouldn't a greenhorn locate his data 
source first before he can decide what 
type of computer will be best for him? 
Why don't | ever see any ads for data 
sources? 


Charles M Larson 
[nvestment Consultant 
11513 Havenwood Dr 

Whittier CA 90606 


It is a good point that one should tie 
down the data source before assuming 
one can use it. Without any knowledge 
of the charges and contractual errange- 
ments, | do observe that the stock brok- 
erage office which is located in our 
office building in Peterborough uses 


$33 


IF You ARE Gorre Te Мӛке Your 
Frer fo*Tung zn EDP, You ТЕУ 
Owe тт To УояязғіҒ Tò GET IN on 
ШЕ Tkects o£ TUE RAD fhofasrondis. | 
WHY WASTE VALUABLE Тұма Le&Enxus- 
THE TRxcks of tHe Таъ Te Ara ЦИ? 
LEARN ты THE ComfoaT ef Youn Easy Ойле 
LAUGH WHILE OTHERS Leann The Jind AM) 
THrs fmacizcal How-To Must Re ves 
Tricks MEVER Befane ИЧкманУж-- 
ABSOLUTELY бомлыТғеь oa Your Howy БАС 
SEND /УЗ5 Pins Д/5е Woven fu 
Наны зме To EDP ÜTRofkssxonakt Der Ba 
2596 ХЕ Ғоокъ TT NW ATLANTA ба 3о318 


3531 
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СОМРОТЕН АСЕ 


999 S,W, 40th Avenue (441) 
Plantation, Florida 33317 
(305) 791-8080 


D em— P — à —UÓÁ 1 


Ма уе got what you want. . OFF THE SHELF.. , 


We've gor Computers and Kits: 501.20, Cromemco 2-2, 
Polymorphic Systems, and тога... 


AND-Peripherals and Accessories such as Floppy Disks, 
Senis Memories, Cromamca Boards, Processor Technology 
Boards, Keyboards, PROM Pragremmers, CUTS, Printers, 
TV Monitors, CAT'S, Assemblers, Basics, Fartran iV (for 
BOBO and 2-80}, ALL tha magazines, Chips, етс, етс. .... 


AND-We'va especially дот people with answers who аге 
willing to help you design and build your complete 
system or help you ре? op and running, , . . Systems are 
on display for you to get HANDS-ON experience. 


WE SERVICE WHAT WE SELL 


Whether your Ideas include your own system davelop- 
телі or Turnkey Applications. ..Wecan help you.... 


Stop by and see our “AFFOROABLE COMPUTER 
SYSTEMS AND COMPONENTS FOA HOME 
AND BUSINESS" 
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SURPLUS 
ЕЕ ы UR M 


P 
о 

WwW өч 
Е = 
:Ж CONTROL DATA | 


BARGAIN 


+ 5V @ BSA - 12V @ 2А 
*12V @ 2.5A +180 V @ 150 ma 
*30V @ 200ma (unregulated) 

-b.2V @ 25ma (no adj. pol) 


Brand new, made by CDC for 
microprocessor tarminals. 110 VAC 
in, regulated and adjustable OC 
outputs. Overvoltage protected +5, 
-12. Power status signal. Fan. 
Schematic. Original list $600+. 
From stock, UPS paid, custom foam 
box, guaranieed $50.00 


ELECTRAVALUE INDUSTRIAL 
BOX 464 
Cedar Knolls, NJ 07927 
(201) 287-1117 
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Washington D.C.'s 
Newest Computer Store 


Intelligent 
Business 
Machines, Inc. 


Cromemco, IMSAI, 
TDL, Administrator І, 
SEALS, DIP Chips, etc. 


Come see us at 


938 Ellsworth Dr. 
Silver Spring, MD 20910 
301-565-2711 
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BARGAIN: IBM CARDS 
$4.50 each 
Жаекатекаоатеаж ж 


They come printed in beige оп a navy 
T-shirt with ап indelible pen to punch 
your own message! How about equa- 
tions? Maxwell's, Legendre, Cauchy, 
Schrodinger or Einstein, We have those 
on shirts, too, How about a flip-flop or an 
analog circuit, a Shakespeare sonnet or an 
H-R diagram, the periodic table, or a 
Chopin Etude, Heme or Chioropityit 
molecular diagrams, the Krebs cycle, the 
Carbon-Nitrogen cycle, early Earth geolo- 
gy or Frog anatomy, the human circulato- 
ry system, a Venn diagram or a structured 
flowchart, Sizes, S,M,L and XL, Inciude 
50 cents pst & һай, Circle reader card or 
write for free illustrated catalogue. 


OUTER PRODUCTS Dept М Box 88 
LAFAYETTE HILL, PA. 19444 
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TYSON'S CORNER. VIRGINIA 
(WASHINGTON. D.C. AREA) 


THE 


COMPUTER SYSTEMS 
STORE 


"Specializing in Systems" 


FEATURING: 


Processor Technology 

Poly Morpmc 

Dabio 

EAL 

Vector Старс 

Apple 

CROMEMCO 

COMPUTERS FOR HOME. SCHOOL. 5 SMALL BUSINESS 
Ош stat! wii neip you seleci trom ihe best of each manulac- 
шені 10 complete Ihe system bes! валий to your needs 


SPECIAL: LEAR-SIEGLER ADM 3A 


COMPUTER SYSTEMS STORE 


1984 CHAIN BRIDGE ROAD. MCLEAN. VA 22101 
TELEPHONE (703) 821-8333 


OPENING SOON 
ALEXANDRIA, УА в NORFOLK УА » BALTIMORE MD «ORLANDO FLA 
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ЛЮТА З Қ DYNAMIC ҚАМ КЕЗЕН 

54,50 12V оғ MINILENCLOSE D 
ж) Ded 9 OH PHO MN RELAY $9.50 

se i REL SU BOARD, VANI, 
САИТ OP AM ЭТ LACH T1 RMINATES ТО 
мі 44 илы 555 $210 1 0GE CONNECTOR 6640 
V GAKO GAS SENSORS MR BOARD 

M, I, Из АТ это» ROLKI R DIF SR 12.2% 
PHOTO CELLS К USE bit aa 16 POS KD THUMBWIHLT L 


BiFQLAM LED VEL ERM 92 
RELIRA UMNE St ESE 


PAREI GLOWS FALE GREEN. 


KHU 135 VAL APPI Н D. 
PRINT ON, ТОЯ A VERY 
кошы ABLE SUNAND: 
LATQR EMZES 207 


SW 1 24-A CODING {ЫМ 
LAR TO LL CD ММ! 
6.50 
MINI Iü POS ROTARY SW 
WITH кчо 4,99 
THLRMAL SW о МУ AT 


1 


‚ 
Ру «eH КУ та, TO А) UNUM, 
cut BEAT SINK 25°C «Wa 
PH МА а КРУТА $a. 1. WAST КОРУМ 025316 
124 1A PIN MOLI X ӨМ Q5 ADIN $2 25 
ТҰН 1435 à cA / mate qu PHOTO ТЕЛУ САРУ S708 {1 


MPN UP GOLD FLATUS uy tye 


$00 OER ТАН 5144 сазан LLULLA HOARD, 


128 SPSE ARE RISHNI PEH ABALI EUR bpa, UE 204v 
REED RELAY, ХАМР 54% 


- COMING SOON — 


SKBYTE EPROM BOARD (2708) 

PHASE ENCODED CASSETTE INTERFACE WITH 
PROGRAMMABLE SERIAL PORT DUAL RE- 
CORDER TARBELL or К-С METHOD SUPPORTED. 
3708 PROGRAMMER 


ALL MENTIONED ABOVE ARE 5-100 BUS СОМРАТ- 
ABLE SLND SASE FOR INFO. 


ELECTRONIC 


DISCOUNT SALES 
138 N. Sist STREET, MESA, ARIZONA 85207 
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SIX PORT 1/0 CONTROLLER 
Program Control of Ports 
5100 Buss Compatible 
Parallel 1/O 
Single Printed Circuit Board 


$149.00 


VIDEO SYSTEM 
30 x 64 Display — 1920 Char. 
128 Character Buffer 
1 usec Read / Write Time 
Extensive Software Provided 
Programmable Display Attribute 
Characters 


$349.00 


Available in Kits or Assembled 
BankAmericard and Master Charge 
Accepted 
Dealer or Club Discounts Available 


IOR 
Box 28823 Dallas, Texas 75228 
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DISC/3 COMPANY 


COMPLETE MICRO 
BUSINESS SYSTEMS 


A/R, Mailing Labels, G/L, Pay- 
roll, A/P, etc. 
plus 
Lear Siegler $ 749.95 
ADM-3A kit 
IMSAI 8080 kit $ 599.95 
Centronics Business $1145.00 
Printer (132 columns) 


DISC/3 COMPANY 
1840 LINCOLN BLVD. 
SANTA MONICA, CALIF. 90404 
(213) 451-8911 
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SWTPC Business Programs 


Math Package. 5 byte mentissa, 1 byte exponent 
11% digit accuracy. Fortran-type formatting (Integar, 
Floating Point and Frea Formatting on both 
read and write) $25.00 


Letter Writing Editor. No line numbers needed, Subset 
of Honeywell's 1648 Time Sharing Editor. $25.00 


Payroll. Phone for details. 
Accounts Receiveble, Phone far details. 


Stock Ciub — Marketing Evaluation. This is the sama 
program used by Custom Computer Services to provide 
accounting for clubs belonging to the National 
Association of Investment Clubs, 


Disk Based SWTPC Susiness Systems. Phone tor details. 


Dealer for $ PC, Smoke Signal Broadcasting, Percom, 
Teletype, GE. ТІ, Centron.cs, Motorola, ste, 


To Order: Include 3% postage. Поюз residents add 
5% sales tax. 


AAA Chicago Computer Center 
3007% W. Waveland Avenue 
Chicago, IL 60618 
(312) 539-5633 (3 PM —6 PM) 
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Phone 


telecommunications equipment supplied 
by СТЕ Sylvania with а number of 
different video terminals and printers. 
fr is all pretty standard communications 
equipment, although the size of the GTE 
equipment case in the hall (a full height 
19 inch rack cabinet) suggests а dedi- 
cuted minicomputer as the local satellite 
of a network. Based on this observation, 
it should in principle be technologically 
feasible for you to hang onto а stock 
market wire and accumulate data via an 
65-232 port and modem as it is gener- 
ated day by day. There is also a whale 
host of stock market analysis firms, 
many of whom may offer some form of 
machine readable data as u by-product. 
Consult the advertisements in the Wall 
Street Journal or Barron's. А any readers 
can help by providing specifics іп answer 
to Mr Larson's request, please write so 
that we can make the data availabíe. 
Once the source of data is better de- 
tailed, it is possible to make some more 
specific comments. 

As for why you don't see any adver- 
tisements for data sources, perhaps it is 
because none thought of selling the data 
before. Perhaps your letter will help 
create а market.e 


WHERE DO I START? 


| am currently a college student en- 
rolled at a community college. | have 
several issues of your magazine and have 
been reading about all the small systems 
of computers. | am very interested іп 
owning and operating a small computer 
system except for one thing: how much 
do | need to know to set one up? Speci- 
fically, how much digital electronics, 
electronic assembly, computer science 
and programming knowledge do | need? 
Assuming | need a lot ot this type of 
knowledge, how long might it take me 
to master it so | can set up my system? 

| intend to use my computer for 


APPLE IIs 


Available at 


Computer 
Playground 


Demonstrations 
Rentals 

Games 

Color Graphics 
Repair and Service 


Also see the KIM-1 system 


6789 Westminster Ave. 
Westminster, СА 92683 


714-898-8330 
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games, mathematical modeling, digital 
іс analog devices and simulation. 1 
would love 10 set up à system to do all 
these things, bul 1 don't want to wait 
until | have a bachelor's degree in com- 
puter science to do it. | would greatly 
appreciate any guidance you could give 
me on whal kind of knowledge or ex- 
perience | would need in order to set up 
a workable system. 


John Graffio 
1094 Quail Creek Rd 
Fallbrook CA 92028 
The minimum ‘set up" time for a 
personal computer, by far, fs through 
purchase of ап "appliance" computer 
which comes reddy fo use, ip the same 
manner as a stereo receiver comes ready 
fo use. іп this category are the latest 
calculators. [such as the brilliant new 
58-59 from Texas Instruments with its 
printer and ROM software attachments), 
or true general purpose computers such 
as the Apple-tf, Commodore PET 2001, 
or Noval 760. Alf ol these come com- 
piete und assembled. I! vou want Rits, 
those products range im complexity fram 
simple peripherals to complete systems. 
Kits naturally fake төге time to get 
into operation und debug. Kits such as 
the Веі computer products assume 
no initia! lumiliurity with electronics, 
and provide tutorial materials to get the 
user into operation. в 


CONVERSIONS? 


As a newcomer to the field of com- 
puters, | am just beginning to understand 
the hardware, bul my software problems 
still exist en masse. While thinking hexa- 
decimal is nice, | have been brought up 
thinking in a base FO numeral system 
[whatever that is?). | know not whether 
this is an extremely simple and trivial or 
à vastly complex question, bul tell me, 


Microcomputer 


systems, peapherals, custom 
programs for business, service, 
sound counsel on equipment 
selection. 

We stock IMSAI, ICOM, 
Technical Design Labs, Vector 
Graphics. Heuristics, and other 
lines, and provide business 
packages and engineering 
desigh. 


Microtex, Inc. 


Microcomputer specialists 
(713) 780-7477 /9305-D Harwin 
Houston, Texas 77036 
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how does one get аП those rows of is 
and 05 into groups сі four BCD bits? | 
can understand actually counting up to 


the number with a high Frequency 
counter (eight 7490s in BCD format 
paralleled by eight 7490s іп binary 


format driven by a 10 МН/ clock}, some 
complex software method that applies 
tables, or even successively subtracting 
out exponents of 10. But | ligure some 
genius, somewhere, has as algorithm. Can 
you help me? 


Whit Smith 
606 Brookwood Ln 
Goldsboro NC 27530 


Conversion of а binary number to y 
decimal number wes presented in some 
detail for the 8080 processor in on 
article entitled "How to Doa Number af 
Conversions" by [ames Brown on page 
50 of our September 1976 issue of 
BYTE. There is no magica! short cul 
with most processors: vou compare the 
integer successively with values of 10 
raised to various powers (stored ín u 
table of binary numbers) and derive 
each digit of the converted BCD number 
from the binary by successive subtrac- 
tion of the appropriate power of 10 (or 
division if you have such on vour pro- 
cessor). Conversion of the BCD form to 
gn external ASCII representation 15 
easier, and can be done by adding the 
hexadecimal constant 30 to each d bit 
BCD digit value, giving ап 8 bit ASCH 
value from hexadecimal 30 to 39, which 
prints as the character values 0 ta 9 
respectively, Converting BCD inputs оғ 
ASCH inputs to binary internal forms 
is fairly simple as well: for each succes- 
sive digit entered, multiply the previous 
entry sum by 10 (add the old waite to 
the sum ten times tor a less than optimal 
brute force technique), then add the new 
entry (carefully limited ta values trom 
0 to 9) to the previous entry sum giving 
the new entry sum.u 


5 


IT'S A GREAT BIG COMPUTER WORLD 
But You Only Need 


THE COMPUTER CORNER | 


SOL A New Dawn 15 Herel 
е|меді 8080 
*POLY - 88 
*TDL 2-80 
* Memories & LO Boards 


* Computer Book Service 
* Magnetic Tapes & Disks 
* Full Line of Magazines 
* Brain Games & Puzzles 
* Workshops & Club Information 


Visi THE COMPUTER CORNER to: 
all your computer needs Stop іп and 
Browse — you'll hke our personal service. 
THE COMPUTER CORNER 
White Pees Mall Upper nerit 


ТӘП агза tan Avenue 
Were Prom hea York 10601 


Tel (атармнұ DATA 
Ample Premna 


106 Daly & Бағаспау 
T6-9 Thursday 


чаа aint 


"ediialalbáiiddiiziaiaáaal 
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South Florida 


Sunny Computer 


Stores, Inc. 
South Florida's First Computer Store 


WE CARRY: 
® ALPHA MICRO SYSTEMS, 
MICRO FILE, PROCESSOR 
TECHNOLOGY, IMSAI 
9€ BOOKS, MAGAZINES, NEWS- 
PAPERS 
@FULL SERVICE 
@SOFTWARE 
@WRITE OR PHONE US FOR 
PRICES 
MORE THAN JUST A TOY 
Monday 12 noon — 9 pm 
Tues.—Fri. 10—6 


UNIVERSITY SHOPPING CENTER 
1238A SOUTH DIXIE HIGHWAY 
CORAL GABLES, FLA. 33146 
(305) 661-6042 
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THE PROM SETTER 
READ/WRITE 


1702А and 2708 
ALTAIR/IMSAI COMPATIBLE 
NO EXTERNAL POWER SUPPLY 


LET YOUR COMPUTER 
DO IT ALL 


SOFTWARE INCLUDED 
Doubles as an 8 Bil Parallel VO 


KIT COMPLETE — $210 
ASSEMBLED — $375 


DELIVERY LESS THAN 60 DAYS 


SZERLIP ENTERPRISES 
1414 W. 2591Һ STREET 
HARBOR CITY, CA. 90710 
Calif. Res. Add 6% Sales Tax 
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B TESGHOP 


the affordable computer store 


7825 BIRD ROAD сур 
(305) 264-2983 
DIAL 264-BYTE MIAMI 


WE HELP YOU GET YOUR SYSTEM 
UP AND RUNNING. 


IMSA! 8080 MEMORY EXPANSION 
BYTE-8 COLOR TV GRAPHICS 
SWTP MP&& LEAR SIEGLER ADM 3 
CROMEMCO PAPER TAPE READER 
PROCESSOR TECH 

INTERFACES (KITS or ASSEMBLED UNITS) 


IN FORT LAUDERDALE 
1044 E Oakland Pk Blvd 
(305) 561-2983 
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REMEMBER 
16K 


ASSEMBLED AND TESTED 


$520 
Features; 


STATIC OPC RATION 

ACCESS TIME J50 + 

5100 BUS COMPATIBLE 

LOW РОМЕН IYPHICALTY 
20^5ma By 


10 зел Ih. 
Zima 16. нед 
BATTERY BACKUP 


"ABA 


AVATAR SYSTEMS 


4810 SWENSON 
Box 223 


LAS VEGAS МЕУ 89104 
17021 732 83034 
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computer 


T.M. 


depot inc. 


3515 W. 70th Street 
Minneapolis MN 55435 
612-927-5601 


Upper Midwest 
Headquarters 
for 


PROCESSOR TECHNOLOGY, IMSAI, 
POLYMORPHIC SYSTEMS, DIGITAL 
GROUP, CROMEMCO, VECTOR 
GRAPHICS, TDL, SEALS, TARBELL, 
MICRO DESIGNS, NORTH STAR, 
NATIONAL SEMI-CONDUCTOR, 
FAIRCHILD SEMI-CONDUCTOR, 
MOSTEK, E & L INSTRUMENTS, 
SAMS, TAB, HAYDEN, WILEY, 
MC-GRAW HILL 


Catalog Free 
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++++-INTRODUCING NEMESIS 7»... 
THE GAME WITH THE BRAIN 


sikir “ errs 
bee hag 


- C 
9 
Nemes 7 obecrronicalty icateo  wvaríily the ancien? даң» 
$4 Nin, l'ebtles were arranged into baculum of 7, %,) у 
pebbles each, Tins atternated with an opponent, tach could 
remove any or 411 pebble from — colum bat. could aantpula.s 
baly one column per move. Тһе tome б the Last рейік. 
Your үт pett tx npporet! че (samt program 
compuler gon peting of фет designe п at chip 
. Тө мі * extremely diftiuult Lut разг, 
арра ga «re aluo ретт}, 


to абһтқ klt inelade oath pario except battery 
Luding ече аитат рә  Ptubb, 4 beari сағ, 
^m vwolderita regilfwi.....eme meum Re 
that requires no wpldéfinpseeccs erro porro 510.95 
Vaepiete factory азме чні game. ыы" 
MPtrry exte WOY точико pelhyle..eeseneasea $ DS ДІ) 


include 61,50 nipping Zevada resideniu qd 1% ТС 
Сені hezk or soney onder tr 


Computer Creations linc. 
118 Wost 2nd Street; Reno, Nevada; 89501 
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BASIC BUSINESS SOFTWARE 


Disc Sort $195 
Interactive systern generates customized job- 
stream sort module for sequential or random 
files. 


Correspondence Processor $195 
Manipulates text and narne/address disc files 


with prompts and error chacking. Very easy 
to use. 


Key-to-Disc $195 


Interactive system generates custom module 
with user defined CRT/disc formats, validity 
checks and automatic entry duplicate or in- 
cremant. 


Supplied on diskette with user manual and pra- 
gram documentation. See your Altair dealer 
ог contact us. 


THE SOFTWARE STORE 


706 Chippewa Square Marquette МІ 49855 
Master Charge - 906/228-7622 - VISA 


Circle 447 on inquiry card. 


ECONOMY 
TERMINALS 


ЕТІ CRT 
TERMINAL 
FEATURES 


Minneapolis, Мт 55412 
(612) 522-1076 


e 24х80 display. with anil-glare screen & 
filter 


e 12" іп ЕЙ 15 Mhz monitor 

e 90 day warranty (parts & labor. F.0.B. 
factory) 

e 96-hour’ elevated-temperature operating 
Q.C. tesi 

• RS 232 and! 20/та іліегізсе 

e LF, CR, BS, Local, Auboul, Break, Ноте 5 
Claar, Тар“, Remate Cursar Placemant*, 
and Scrolling” 

e Micro-Processor based, with 63-ksy 
keyboard v 

*Thase luections wary with the model selacied. 


Circle 450 on inquiry card, 


CONNECTICUT'S LARGEST 


JRV COMPUTER STORE 


DECWRITER И —— $1750.00 
W/ RS232C INTERFACE 


МБА BOSE ONE HOARN COMPLITER 
TDL KITAN SYSTEMS 

SWTP 0900 SYSTEMS 

VECTOR GRAPHICS 

NORTH STAR. MINI FLOPPY 

TEXAS INSTAUMENTS CALCUL ATONS 
PLAKIN ELMER DATA TERMINALS 

ІН OTHER LINES OF MICROÜGDOMPETERS 
AND PERIPHERALS 


FALL SPECIAL ЕК STATIC RAM 
2507» ACCESS 
$ 100 COMPATIBLE 
ASSEMBLED 
BURAFD ім FOR 80 HRS 
1 YEAR WARRANTY 
5200 00 


* COMPLETE BUSINESS FACKAGE IAVAILABLE NOW! 


ACCOUNTS BECEIVABLE ARPIN ACCOUNTS 
PAYABLE PAYROLL AND INVENTORY 


DESIGNED, COMER AND THORGUGHIY TESIEN 
BY TOP FORTUNE 00 RUSIMESS ANALYSTS 


3714 WHITNEY AVENUE + HAMDEN, CT «+ (203) 281 1453 


Circle 453 on inquiry card, 


EZ-HOOK 


E-2 Hooks have been desgned and beld tested through the industry TO save 
tme and Money w commercial electronic Producton and sreng The 
spangioaded hook attache ету, yet so gently Hn val! not damage compon 
ent — (rees hands while testing, Durobly comtmucted and fully insulated іс a 
single contact pomt assunng trus readings Meets exacting laboratory and 
‘pace age computer technology requirements AVAILABLE IN 10 RETMA 
COLORS Aled, black, bium, green, atagne, yellow, while, violet, brown 
at gray 


MICRO HOOK ” i E 


ХМ Mero Hook (175 iong 

€! gram} for difficult ІС Taning. 
Permits hookups to delicote wires 
whats weight and leverkge may 
damage componant 5.80 аа 


Specify сою, ORDER P/N XM 


ANCRONA 
Our Quality Is Best! 


QUITE PORTABLE 
VERY AFFORDABLE 
AND UNBELIEVABLY 
VERSATILE 
the PET 
computer 
may very well 
be a lifetime 
investment 


Jumper with XM 
Micro Hooks 
Order No. Length Price 


204XM-12* 12" 6170 
204хМ.24% 24" 1.70 


Specify color —4e 


XM-S MICRO HOOK SET tinchates 1 es red, black, lue, green, 
Orange, yallow, white, brown, violet snd gray Micro Hook) Ат this tow 
pce you can afford more than ane зет 

$7.95 


COMPLETE SET (10) MICRO HOOKS 


14. 


X100W Mini Hook (2.25 iang) 
combines rugged construction, minia 
ture size and F ingar-eze Hypo Action 
for all the best test connections 
Mook is large enough for component 204 24w 24" 1.60 
Meade. ver ытай enough 10 рат into Specify color, 

чені places & %.75 ез. i 


Specily ORDER P/N X100W 


color 
dumper X-100W Mini Hook 
to Stacking Banana Plug 


Order No. Length 
201w 


BUILD A WORKING DPM IN 1/2 
HOUR WITH THESE COMPLETE 
EVALUATION KITS. 

Test those new paru Tor yourself with 
intersl's low-cost prototyping kits, com 
plete with A/D converter end LCD display 
(for the 7106) of LED display (for the 
7107), Kite provide ай materiais, including 
PC board, for a tunctioning panel meter. 


$29.95 
$24.95 


—9 


gar 


«A 


PET 


MODEL 2001 PET 


MODEL 2001 


$595.00 
CAPACITORS 
OPT.8K RAM 50V CERAMIC DISC $1.00 Per Package 


Spf S/pkg 300p! 7/рку .0047mid 9/pkg 
ONLY $795.00 iei Hane 330p! “ірке О05т!і 9/pkq 
p kg 


39001  ?/okg Olimia S/pkg 
27рі 8/pkg 470p!  ?/pkg |015тід B/pkg 
47p! B/pkg — 5GO0pl  7/pkg O2mid Bpk 
бӛрі B/Pk9 680p? ?/рка .022m!d B/pkg 
100p! B/pkg Оби Эрка .03ті0 B/pkg 
150p! B/Pkg O01Smia 9/рко .O38mífd 
220p! 8/рк (0220 9/pkg .047mid 
2700! ?/pkg (бузла S/pkg .1тіа 


PLESSEY POLYESTER MINI 80X 


iCL7106EV (LCD) 
ICL7107EV (LED! 


MINI HOOK кызд? 
Jumper with X-100W 
Mini Hooks 

Order No. Length Price 
204-12W 12" $1.60 


SPECIFICATIONS 
UMENSIONS. LID 18124 t6 2 «14 
ҰНЫН! 44 
MEMORY 
HAM toot AK IBK ОРТ көлө to JIR 
НОМ trevident agerating уут!) TAK 

UK BASIC терен 

AK Опен system 

1% Digasit ийе 

V, Mas Purse Тамано mots! 
VIDEO DISPLAY UNIT 
9 ый» Mh nnoubon CHT а 1000 cha dapay 40 co By 25 onm е 833 dor maine to 
tarate and contanidus graph ә Ацо маец trom baram o? areen e Winking Curto vath 
tai 9n cabled © Fenr held on fürs © 04 мамьма ASCII chor 64 сурс chor 
KEYBOARD 
912 жағ. Y deep PI Мер © Ак 64 ASCH cnarectery visité veiut bhii) ө Calcitaus муче 
remate. dey рай e Ай 64 фос ond reverse halg characters accevoble fom keypad deth Ыы 
Sceen Conteot Clear and evt © Едит Character mamian ond deleta 
CASSETTE STORAGE 
Fens redundant tevording theme ына нейни dare recovery е Modlhed. drive lor higher 
«өіміну ОР record end record setennen е Най толе whehunidy, Brest detection me 
€Qerattion 9. (дың Шенді autho сленге tape e. Tape tie named 
OPERATING SYSTEM 
Suppor muie Тороо е Масым Language — accevitvtiy a File management it operating 
wem е Curio: conho revene he and фора under veipie BASIC control a Свете Ме 
mammen ноғ» BASIC в Tree random murine: ganaban cr pruda andom wquence 
INPUT/OUTPUT 
tatut OUTPUT 
An othe: UD sopponeg Miggs IECE SEE intiman олие Тасе ahah siom for multipla «teli 
тез peephenis э АҢ CD алтынсу managed бү Operating witem иге © Tange charic 
мч 010 ғын СЕТ ommani © Eny screen. лие} Сарам è Flexibis 1/0 structure ations 
қы BASIC екранот vh төөдөн! pecohecak 
BASIC INTERPRETEN 
Борам би VASIC е Lad venenvan Hom current poput BASIC (anquage а Strings, «нее 
өң ом) этийе der anay o Ham precor 110 panigan deh) е Derect memory access theough 
PEER aod PORE ormai 


Jumper with X-100W Mint 
Hook Order No. Length 
201хм 32" 

Price 

$1.40 


Price 


EXTRA LONG MINI HOOK 

XL 1 Mini Hook (5.0" tong) combines oll tho proven features of the X100. 
with en extra long body. it will make safe, short-fres test connecreoos in 
card sacks and trhough deep wiring newt up to A" ORDER P/N XL-1 


н," ПЫ 


JUMPER, XL-1 MINI HOOK TO STACKING BANANA PLUG 


Order Мо. Length 
z01xL 1 22“ 


= 
т 


MF у s 
100 35 90 
150 20 48 
150 35 1.32 
220 18 45 
33.0 20 132 
470 201.53 
88.0 16 1.62 


NEW from FLUKE - MODEL 8020A 
THE DMM FOR THE PROFESSIONAL 
229 29 ? 


9200 Hr Battery Lite ^ 

е 26 Ranges for 7 Functions INNAM. I 

*2000 Count Resolution 4 28 

* High Low Power Ohms 

eAutozero and Auto 
polarity 

* MOV-protected то 6000v 
against hedden transionts 
and оуегісай protection 
19 300 V AC 

э Diode Тән Function 

€Conductiance — Function 
checks jaakage resistance 
to 10,000 meg ohms 

“бзге: HWL (7. 1x3, 4x1.8 


iM od бк4.5 ONLY 
аз 5169.00 


ет) 
13 02. 


16 
ға 
т” 


22 
22 
33 
47 
68 
6.8 
оо 
оо 


- = 


1% MICA 500V 
220РҒ 41 1800PF 60 
240 PF 46 2000PF .90 
300 PF .50 2200РҒ 94 
390 РЕ 50 4700РЕ 1.80 
4?0PF.50 5100 РЕ 1.80 
620 РЕ 52 10000РЕ 3.60 

ТБО РЕ 356 Я20РЕ 52 

1ВО РЕ 4! ЧОСОРҒ 60 

ALUMINUM ELECTROLYTIC (RADIAL LEAD) 


кымча 
p р 
ЛМ ә 
55882525655058960а552405 


N= OO Q3 ONU QN 


» 
=ч 
IE 


ъббобттлооњо ә 


емо алдар каза ауы Ад 
:22222222222222 

BON 

нн 


мурку: a es \р D ча чи 
Өс-"Оео>ь-0чм 


ЕН80852555825585052. 


е Welghi 284225 


88 


2200 25 140 
7200 $0 290 


CARBON FILM RESISTORS (5*1 
Only in Multiples of 
100 рез per value ohms} 
XW...$1.69 per 100 
*W...$1.78 per 100 


100 1.0K 10K 100K 
11қ 11қ 110K 
12к 12к 120к 
13K 13K 130K 
%5қ 15K 150K 
16K 16K 160K 

18K 180K 

20K 200K 
22K 220K 
24K 240K 
27K 270K 
зок 300K 
330K 
360K 
390k 
430K 


азазаввз552888150180958958055 


one 
осо: 
-= 


2N401? 


NEW from CSC ініні АЛЫ 


20 ?SC 1974 
т 


MAX 100 0 25UC197^ 
FREO COUNTER э0 | 25c2034 
4i 25072 
Ф20 мг to 100M 22 550 111 
Q8 Сен Accurscy 100 | 2502875 
Ф 6 LED Dsplay 25С1226А 35 зек ао 
INATIbA 
Toe man 100 s eccerate ғылар! ta laboratory a 
heed perece a0phcatis0s aed Иен tOn оғым for 
thc atusegi Q^ hobby uw 
Frequency Charsctensties Range 20 H? to 100 MHz Iquaranteed! 
110 MHZ typical Gatetuna. 1 sec providing 1 Doresolubon мси 
oul reg tangs. Accuracy * 1 punt + Time Ваш arrar 


28C 1359 ag 

1№4736А 
PLESSEY SAMPLER 300 METALIZED INÁA?37A 

input Спаси linpadance 1 МЕ молеа ly 56 p! Connect 

or phone jth Coupling AC Sine Wave Senniwiiy 30 in VRMS, 


1NA738A 
ч [^4 РОЛ» a 1652348 \М4729А 
' VALUES 526.00 
10 H: 50 MHz, 100 mVRMS 50 MH? tu 80 MHz; 200 m VRMS, 80 
Мне and atiovy, Maximum (Input 200 V. Peak, 20 МНг.500нг 100v 


1852356 1N4740A 
SAMS BOOKS 
Prah, 500 Hz 1 KHz, 75 V Puak, 1 KHz 10 MHz, SOV бәк, 10 ИН) 


2ЕМЕН DIODES 


v PRICE 1 МАТТ 
INA72B8A. 3.3 
tN4729A 
INATIOA 
INA?23A 
1NA?22A 
1NA733A 
1N4734A 


RESISTOR KITS 
5% CARBON FILM 
RESISTORS 


39285288 


1.0M 
ээм 
1.2M 
13M 
158 
16M 
1 8M 


....әш-- 


COMPLETE WITH 
STORAGE BIN 


ATA 1/4 WATT KIT 
42 Different Values 
4887454 1680 to 4.7 МО) 


1N4746A 
4NAT47À 20 Esch Value 


152356 
152408 
14462418 
1852420 
1562430 


(852328 iNA?42A. 
Мо.21035 


1852285 1842434 
58.95 
ІС ОР АМЕ COOKBOOK 


1862368 INA741A 
TTL COOKBOOK 
and above, 


Internal Tima База Characteristics Frequency. 2879546МН4 erystal 
Tr mmis Абат ^4 
pom Temperature 5шінітү fetter then 1.2 opm? C, 048 507. 


Max 100 $134.95 


жийир SelatWhty "3 ppm © 26°C, 
Manenum Aging Sein 10 ppen/vem. 


OTHER CSC PRODUCTS 


SOCKETS АМО HUE STRIPS 
Plug m, өне тең, modta ін еам! 
әнілдші Poh coc we ме Sexti 
чөнтө, tà Tor | зле} тирей 


^^ Des pren Тә € 


Q199$ Socom tte 
UTIN 6..5 29 
01475 есет за 
OTSIN Bus 15 
971365 бесік ғ 
QY358 йш 43 
Qt Uf feces 34 
Qr128 на 24 
9783 Sorat “ 
OTM боса ta 


тела 
"c 
"en 


PROTO BOARDS 
AND EXPE RMENTERS 
быз amt тат сиси 
wx аған уры Tint? 


PROTO CLIP 

inns 240 
Meg 
Mer uso 
PCA А0 ена 928 


№о,20989 512.95 
TV TYPEWRITER COOKBOOK 
No.21313 

C-MOS COOKBOOK 

No.21398 

TRANSISTOR SUBSTITUTION 
HANDBOOK, 15th Eg. 

No 21169 $4.50 
TRANSISTOR SPEC MANUAL, 7th Ed. 
No 21208 $5.95 
SEMICONOUCTOR REPLACE GUIDE 
Ne. 21092 $3 95 
BUILOING AND INSTALLING 
ELECTAONIC INTRUSION ALARMS 

No. 20929 $4.50 
UNDERSTANDING 1C OP AMPS 
o.20855 $3.95 
HOW TO USE IC LOGIC ELEMENTS, 

2nd £d 
мо.21081 $4 50 
UNDERSTANDING CMOS IC's 
Мо.21128 


$9.95 
19.95 


an 
$4.95 


1N52448 
552458 
'ч524в@6 
ім52478 
ім52488 
1М452498 
5452508 
18525185 
1822520 
1852520 
1N52549 


1847484 
1847504 
ANATSTA К 4680. 
амА?52А 

4N4753A 
INAT54A 
INA?55A 
INA4758A 
1N475J7A 
INA78B8A 
1NA759A. 
452558 1NA?60A 
1552568 'М476іА 
ін%2578 Ami: 


+052686 DIODES 

1N52598 

Қыры IN914  10/1.00 

анаға ІМ4002 10/1.00 

Ц 

«462628 144003 1071.00 

1452648 >ма004 10/1.00 
1м4005 10/1.10 
ІМ4006 10/1.20 


1952656 
+52650 
IN4007 1071.20 


1452678 


RA 1/2 WATT KIT 
42 Different Values 
to 4.? МО) 

20 Each Value 
1/4W — $24.90 PER KIT 
1/2W — $25.90 PER KIT 


470K 
510K 
560K 
620K 
680K 
750K 
620K 
910к 


толар 
PONG чо 


RESISTOR ASSORTMENTS 


Each attori mont contains б pcs each of 10 aittarany vatuas 


Values ciutad ме shown in Ohmi 


4.5% (50 pes totali. . $1.75 / 5ҰУ,5% (50 pes ratal). . 91.85 


10. 12 15 13:8 22 27 33, 399 47 SE Ohm 
68. 82 300. 120. 150, 180 220 270. 310. 190 ahm 
470 560 680, 820 ohm, IK, 12K 15K 18K 2 2к 2 к 
23K 39к 47K 56қ 68K 82K, 10K 12K 15K так 
22K, 27K JJK 39K 47K 56K GAK, BZK 100к 120к 
150к, WOK, 220K 270к 220к 39OK 47üK 560к 6й0қ 
820K 
1M 1 244,9 585. йм 2 2M 2 784 3 зм з 9М,4 72м 5% 6М 


LW Assortmemt Ма 7 doesn 3 nckung 5 БАЛ! 
Asst BRAAM saven ayiorteenti abovel 


Му Sts 350 pas тола! $10.96 “уу Б” 350 ncs total $11.55 


MICROPROCESSOR 
CRYSTALS 


HOLDER PART 
NUMBER 


сула 
CY2A 
СҮЗВ 
CY3A 
crac 
СҮТА 
CYSB 
CESC 
CYSB 
CY12A 
СҮТДА 
CY15A 
СҮТЭА 
CY22A 
cv238 
27.00 Hote СҮ2?А 436 
3200 нота CY30R 4.35 


MICROPROCESSQR & SUPPORT CIRCUITS 


AGOEN 
MMHÜOZSCH 
rii 
P2101 1 
тию? 
P2102 t 
82111 
Рт 
Р23\7 
#231122 


HYBRID 

AUDIO 

POWER 
AMPLIFIERS 


e Multi-purpose linear amphhiers tor comercial and indus- 
1181 apolicacanans. 


Less then 0,5% harmome distortion at full power level, 
1/2 dB response from 20 te 100.000 Hz, 
Single оғ зонт (dual) power ирем. 
Rugged, compact and lightywinght packages, 
Built-in current biminng lor 51-10506 and efficient heat 
radiating Construction. 
TYPICAL CONNECTIONS 


51-10506 WITH SPLIT SUPPLY 
[9 
184 


"FREQUENCY PRICE 


ШАН 
ton 
2.00 
3.2768 
4,00 
4.434 
300 
BOGE 
5.7143 
6.00 
19.60 
14 31818 
1500 
18.00 
20.00 
23.684 


58.55 
6.75 
4.80 
4.80 
4.80 


420 
4.80 
4.80 


4,80 
435 
4.35 
435 
4.35 
7.20 
435 


HC33 
HE43 
HC33 
HE18 
нс1я 
HC18 
Hee 
нсїв 


HC18 
нс̧т8 
HC18 
HC18 
KCS 
HOI 
нс1я 


MOTOROLA'S EDUCATOR II 
MICROCOMPUTER HE? KIT 
+ Motorola MGBOD Technolagy 
feto yau build эт easy ир 
Fening assembly 
s Сантана del! contended wiih all paris, cabanas 
and wistruchanal manual 
Get started in the fascinating 
world af Місго Computers 6169.95 
far aniy 


naormary one 


SANKEN Saries 51-10000 amplifiers 
аге sell -contained power hybrid am: 
plitiers. designed for Hi-Fi, sereo, 
Tiysical instruments, public address 
systems and other audio aspohicationt. 
The ampitiers have quas-zompti 
mentary class B очер. The curent 
employs flüp-chip tranestors wth 
mgh reliability and passivated chip 
power (rnstors with sxcallent sec: 
ondary breskdawn strength. Built-in 
turrem) liming i provided lor SI- 
10500 and all devices can be oper: 
aleg бот a single of spili power 
supply 

51-1010G [10W output)... $ 6.90 
51-10206 [20W output) . .. $13.95. 
SI-10503 I50W output] , .. $26.80 


LEFT 
det 


EDUCATOR 1) 
POWER SUPPLY KIT 


*5 Vg 1,0 Amps 

т Пенні specdicaly for 
Euucater || Microcomputer 
Kot 

eComptute Ki 
cabinet 
manual 


al! parte, 
and сопығаніюн 


$28.95 


12 5n 
13 bo 
1340 
23 50 
419 
во, 
290 
520 
330 
вор 


амиар 
сер 
9255 
P2400 
25124 
14м 
252% 
2033v 
NIT2SD 


8.20 


rat 

| Аһаг2ағс 
#*в220 
AMÓSIENMC 


745140 
14511 
745153 
745154 
755187 
745158 
748160 
2459101 
348172 
748174 
745175 
745178 
145129 
145181 
245182 
745189 
745104 
745185 
748106 
245197 
345261 
745253 
745257 
748258 
245250 
145280 
74$288 


74COO 


FACOUN 
7ACQ2N 
ассам 
7ACORN 
74C TON 
тасым 
7асзом 
74022М 
TACA2N 
7ACABN 
PACTIN 
JACTAN 
JACTEN асабл P: - 
CAN tig 

алал 
7ACBSN 


быз Sheet with Appticatran Notes — $0.50 


NT 
айн 
ШЕР 
КЕЛ! 
ш 

E 
Е 

Wu 


7415805 

2415825 

74LS93N 

741.595 

FALSON 

741 5107М 
744.5106М 
7ALS112N 
741,8113М 
241,51 14N 
74L8122N 
34L$125N 
741,8132N 
TALS136N 
74L$138N 
TÁLS139N 
34. S 145N 
JALS148N 
TÁLSTSIN 
7áLS153N 
3ALSTBSN 
24151878 
74LS158N 
74L5160N 
TALST6TN 
TALSIG2N 
74LS163N 
741,5154М 
74151703 
TALSI7AN 
TALS175N 
TALSIBIN 
?4LST00N 
TALSIM N 
"ALST8Z2N 
7415828 
7415104 
74151953 
TALSTOGN 
7415192М 
74152214 
LSHIN 
74452514 
TLS252N 
741,5257МЧ 


ез 
2.50 


5.08 
4.00 


7AM5N 120 
раты t HO 
?AMMBN 1л) 
T480N талон I 5G 
7470N WISIN 1. 
IIIN 24152М [s 
47) 741534 aep Y 
MMN M 5AN TÀ 556 
7476М 74155N 4L' 
7A78N 741560 741,5 
74800 74187М JALSQUN 
T48IN 74158N 74U$01N 
7A82N T4180N 141502М 
24818 74161N MASUSN 
PARN 74162№ 74LSO4N 
TABSN IGIN 24,505% 
AGEN 74 16a N 2415088 
7ÁBUN 7A165N 15094 
2480N 241668 J4LS10N 
74816 741673 24151 
7462N ЕТЕУ MLSTSN 
7483N WSN 2415208 
HABAN 14174М JAvsziN 
T4958 PTS 2415224 
ШЕН 24176М 341526м 
24823 MIIN 7415274 
за100М 1417ВМ ЕН 
74104N 74790 T4 20M 
?4108N 74 BON TALS32N 
74107№ төзім мазам 
74109М 74182N TALSSIN 
741ION тарам JALS3BN 
MN TABEN 7ALS40N 
74115М PABAN 2415429 
14118М 74190N 7415514 
741219 74191N TALS5AN 
7417224 741923 T4LSSSN 
ҮЛЕС 74193N 7415735 
741250 74184N аам 
EAEE 75195N MLS?5N 
74128N 3A186N 740504 
MUR Rum 1a Mm 
у 74198N 
741184 JALSSSN 
ЕТЕГІ 


741525@М 110 
TMLS250N 
7T1L8251N 
TALSOBON 
2415222м 
TALS2BIN 
74152838 
95250 
74152930 
?44.529рМ 
TALSJUSN 
7ALS387N 
JALSI?AM 3 
74153725 
MLSI28h 
TALS38TN 
TALS38GN 
TALSIBON 
74 LSG70N 


74H 


74H01 

HH 
Lad 
74H08 
таніо 
тани 

тан 
74H21 

04H22 
AHIO 
танас 
танар 
75451 
74H57 
14Н53 
IHS 
74H55 
MHEG 
74H61 

тана? 
мн? 
?ан?1 
MH? 
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МЕС SINGLE BOARD 
TK-80 MICROCOMPUTER 
FOR LEARNING 80804 
8395.00 MICROCOMPUTER SYSTEM 
s Single board mirrocemmauler systam, 
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* Powerful monitor program ну factory 
coded ROM, 
a Easy тутат operation, 
* CMOS RAM battery һәек ир capability, 
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laarning. 
® Informanve documentations. 


1%) ши 
1 


SIGNE TICS 3000 
DESIGNERS KIT 
алан ve 

ақылды» 

43002 қоныш мимен 
менмен 


== 


TACIS2N 
24С193М 
MENIN 
?ACOQ!N 
тастам 
?4св03М 
TACOOAN 
74С805М 
24С907М4 
застам 
14C922N 
1469223 124 


SBESSERESINEBAERR 


=u 
ree уын шыш к ee 


SSBSSSRRABS СЕЛЕ ЫЕ 


-a 
м 
So 
шь 
853682865Б%55Е5% 


z 


к 
ж 


Ег88Ң8885888%:%858858%0%са388 


ВРЗ 
ЕЕЕТТІТГІТІІТІНІ ТІГІП 


SIGNE TICS 8080А 
EMULATOR KIT 


fna $795 тыш Xu 
praya и Ia] qas меш 
Và тып out BORO тузөт 
A! D«pelar ней иези 
PC поша, ші components 


ana тын! 
$289.00 


р] 


= 


14511 
745118 
745139 


LM700CH 
LM?10CH 
LM71BCN 
LM718H 

LMT15CH 


58 
sr m At 


74141№ 1 74109N 
тазы аай — 74200N 


жез=ргеп=тдрнмнры-е-=—= ie: 
DELEEÉEFECECEEEULFEEEETTE EE | L 


ЭВ 


190 
150 
140 
239 
150 


LINEAR 


LMSA 
LMt F 
LMTOfSH 


ANCRONA DISCOUNT POLICY 
FOR ALL 7400 SERIES TTL IC'S 


куу brin ter 2% DECOUNT 


алпа 
DIP 
But 7b PERN ТРИЕ... mo H* DCOUNT 
вит 100 МИКРО ПОЕМ ТҮРЕ: 10. DrcouwT | LM OSF 800 муун aga 1МР8СІУ anai 
f 


A&28AE 
PEDET 
AAF 
Bux 1000 MIRED (26 PER TYRE) 20r. DIGCOUNT KM TOR 9.00 iM3$07 0G LM?Z)CH SOCKETS 
E LMIO?H 2.85 LM307N $0 LM?2J2CD Өз 139 
LINEAR LM TOR 490 (мыздан 160 „мт23см 49m 159 
FET INPUT OP AMP | Lione 8.00 LMZIOBAM 820 қазан LOW PROFILE, SOLDER. 
ЕТЕР пар LM3O0BNiB 150 мён ТІМ 
ATT NB ало (мадан 180 (м225С00 
LAMO)M B8 LM3DSX 100 1м722см 
L$1201AM 2.00 LMFIQH 3.30 Lu:J2cD 
LM20]1AN — 2.00 Ch3!0n во |м?а2сы 


IGNA, Laue Ohrel gany 
тыла fup e а ] 
АНЕ УА» УАТЫ 
БЕЛЕТ ЕГЕН ІІ 
эмн 

Weis toy Vane 


ибрет FART NO $10200 
жок * 1008 | 
F8 ASSEMBLED KIT 
A holly assemblies and tig 
жә FB асран ин Буз 
fern Jneid an ЕЙ СР, 


Ем, РДЫ laib Раны 
мй TR рур НАМ, Үт» 


20 

128 

= ELI 

AM2900 EV ALUATION 
AND LEARNING KIT 

Conan alt cemngonents 

ЖО booted М Lans manya 

fü uired Ip ixomadsrate Ing 
apelin ӨР rhe маны 


STANOARD, SOLDER, 
C-MOS PLL GOLD 
а ққ а chup. Pra Loch eg 
FOOR UM renee TOF win э. а 
асоту Зуп s Ct] 
ПР and athic com 


1-24 25-48 50 UP 
B Pin 
ad Pian 
16 Fits 
16 Pi 


T 
14 Fn 
16 Pant 
18 Pin 


тіркей (agen meu ріне (М205н 5.80 (м3118488 1230 LATCH 


(м?іс 
МІСКІН 
1MTATCM 


an. { LORH 700 әзіл 420 рмзатн 
1 


(мін 
LM3I2H 
LM3l5n 


rag 
350 
5.20 


IAr LM200H 
м203н 


иман 


12.50 
3.50 
6.90 


20 Pin 
22 Фат 
24 Pin 
28 Pin 


77 Fin 
74 Pin 
2H Hw 
16 Pen 
A Fin 


Жы а upgshed wh PH 
hüerhiur and 4 Preg pit 
min Manu 

$186 


Techo» ant aperte gi 
The AM 3901 ann AM 2908 


5289.00 


MD4301 CMOS ALARM CIRCUIT IC. $2.50 
SAMKEN HYBRIO POWER OP-AMP — up 
fo 50 w. LAC rmt) power output — Built-in 
current liming 2/2 ОҢ response irom DC 
to 100,000 Hz Terminal far external 
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Т0-220 VOLTAGE 
REGULATOR FROM 
FAIRCHILD 
TROBC BY 7BISC 15V 
7806с бу ?81BC IBY 
DAC Hv 2824С 14V 

78 12C 12V 
2 For $1.20 


MAIL ORDER ADDRESS - Р.О. Box 2208Y, Culver City, СА 90230. Send check or 
money order, COD, Master Charge and BankAmericard welcomed. Minimum Order: 
$10.00, Add $1.00 to cover postage and handling. California residents add 6% sales tax. 


TELEPHONE ORDERS: Сай (213) 641-4064. 
ANCRONA STORES DO NOT ACCEPT MAIL OR TELEPHONE ORDERS 


GEORGIA TEXAS CANADA, B.C. 
ANCRONA ANCRONA ANCRONA 
3330 Piedmont Rd., NE 2649 Richmond Vancouver 
Atlanta, GA 30305 Houston, TX 77098 
1404) 261-7100 (713) 529-3489 
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INFORMATION [Culver City, CA 90230 | Santa Апа, СА 92705 | Tucson, AZ B5711 
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Digital Research Offers New 
Microcomputer Software 


ҢА. RESEARCH 


МОТА RENE: 


нал анг 


TES 
seer 
A 
Diskette 


CP/M is a floppy disk operating 
system designed for use with IBM com- 
patible floppy disk computer systems 
which employ the Intel 8080 processor. 
Functions of this software package in- 
clude named dynamic files, program 
editing, assembly, debugging, batch proc- 
essing, and instantaneous program load- 
ing. CP/M can be adaptable to any 8080 
or Z-80 computer system with at least 
16 K bytes of main memory and one or 
two ІВМ compatible disk drives. Price 
for a complete CP/M system in object 
form with documentation is $70; doc- 
umentation (set of six manuals) alone is 
$25. For further information, contact 
Digital Research, POB 579, Pacific Grove 
СА 93950.» 
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Tychon Introduces New 8080 
Editor/Assembler 


Tychon's new co-resident editor/ 
assembler, called TEA, is designed for 
use with 8080 systems and incorporates 
some useful features. The program re- 
sides in 5 K bytes of memory, and can 
accept either octal or hexadecimal val- 
ues. The switch from one number base 
to the other can be made at any time 
through keyboard commands. 

TEA сап be relocated іп memory 
using a built-in relocator feature. The 
price is $35 for a paper tape version of 
TEA plus the user's manual. The pro- 
gram is also available loaded into 1702A 
or 2708 programmable read only mem- 
ory integrated circuits. 

For more information, write to 
Tychon Inc, РОВ 242, Blacksburg УА 
24060.а 
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BLOS and ZAPS 


BLOS (rhymes with gloss) and 
ZAPS are two operating systems an- 
nounced by Algorithmics for the 8080 
and the 2-80 respectively. They are 
directly loadable on Digital Group sys- 
tems via cassette. BLOS requires 12 K 
and ZAPS, 13K of memory. ZAPS 
assembles all Z-80 instructions; BLOS 
assembles only instructions executable 
by the 8080. BLOS and ZAPS are 
identical otherwise. Programs written 
іп the 8080 subset are transferable 
from one system to the other. 

The text editor within BLOS and 
ZAPS is much like those used on time- 
sharing systems. Because it is a full 
context editor, no line numbers are 
required. You may edit any of up to 16 
files in memory. Only the actual data 
bytes are stored. Editor commands 
include input, insert, delete, replace, 
change, global change, up, down, top, 
bottom, string search, print and print 
current line number. 

The assemblers feature user-defined 
commands, switchable number bases, 
and a full set of cassette operations. 

Contact Algorithmics Inc, POB 56, 
Newton Upper Falls MA 02164.8 
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A Microprocessor Development Kit 


Aivex Inc has a new product that 
should be of interest to those who work 
with the PDP-11 computer: the MAX-11 
conversion kit. The package, which con- 
verts а РОР-11 into а microprocessor 
development system, consists of a cross 
assembler, simulator and PROM рго- 
grammer. The cross assembler is said to 
feature a user defined macro library, 
local symbols, symbolic cross reference, 
listing controls and conditional assem- 
bly. The simulator features eight break 
points, single step with trace, external 
device simulation, interrupt simulation 
and real time cycle counter. The pro- 
grammer accepts data from a PDP-11 
disk through an В5-232С interface. Тһе 
kit is presently available in 4040, 8080 
and 6800 versions. The price for the 
simulator plus assembler is $1250; the 
progammer is $2300. 

Contact Aivex Inc, 6 Preston Ct, 
Bedford MA 01730, (617) 275-2333. 
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A Hardware and Software Catalog 


TOL’s new catalog features a variety 
of hardware and software products, 
including the Z-16 memory module, 
a 16 K byte static programmable 
memory card. Maximum access time 
is 200 ns, and the kit price is $574. 

Also described is the XITAN series 
of mainframes and the Zapple monitor 
and text editor. А relocating macro- 
assembler is offered along with several 
BASIC packages and disk software. 

For a free copy of the catalog, con- 
tact Technical Design Labs Inc, Research 
Park, Bldg H, 1101 State Rd, Prince- 
ton NJ 08540 (609) 921-0321.« 
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An In-Depth Software Package 


Sublogic Company of Culver City 
CA has announced 3D graphics for micro- 
computers. The Sublogic 3D micro- 
graphics package allows the user to 
view two-dimensional perspective projec- 
tions of three-dimensional scenes from 
any location in space. Driving and flying 
simulations, artistic projections, design 
projections, engineering analysis and 
advanced games are some of the 
applications. 

Two versions of the graphics package 
are offered: a minimal subset BASIC 
version for general purpose slow speed 
graphics on any microcomputer system, 
and a 6800 assembly language version 
with dynamic graphic capabilities for 
advanced simulation and complex 
graphics. 

Adaptation instructions, program list- 
ings, applications, interface and testing 
information аге supplied with each 
package. The BASIC version costs $22; 
the 6800 package is priced slightly 
higher. Dealer inquiries are welcome. 
For further information contact Sub- 
logic, POB 3442, Culver City СА 
90230." 

Circle 602 сп inquiry card, 


LSM Engineering's New Text 
Editor and Operating System 


Need a text editor or an operating 
system for your computer? LSM Engi- 
neering, POB 3243, Orange CA 92665, 
now offers both of these items. 

EDIT is a text editor designed to edit 
source files for BASIC, FORTRAN, as- 
sembly language, etc, which utilize the 
standard 96 character ASCII set. Source 
files can be manipulated by character, 
string, line and page to create additions, 
insertions, replacements and deletions to 
text. 

LSM's Small Operating System, 
called SOS, has commands for saving, 
loading and verifying data blocks in 
conjunction with a Tarbell cassette inter- 
face, as well as memory fill, memory 
block transfer, block verify and memory 
dump routines, SOS resides in 2 K bytes 
of read only memory and is supplied 
with a commented source listing and 
information 10 enable the user to patch 
in up to four new keyboard commands 
without reassembly. 

EDIT is available for $22.50 on 
Tarbell block form cassette or paper 
tape, and SOS costs $15 on Tarbell 
block form саѕѕе е, 
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ELECTRONICS 


Ш 
Р. О. Box 401247, Garland, Texas 75040 
16K E-PROM CARD 


(214) 271-2461 
$69.95 кт 


IMAGINE HAVING 16K 


(т, OB (d OF SOFTWARE ON LINE AT ALL TIME! 
EE EB -J { | KIT FEATURES: 
LL if sre Pardes к. 1 1 


DEALER INQUIRES INVITED 
SPECIAL OFFER: Our 270875 (650 NS) аге $12.95 when purchased with above kit. 


2708 2708 


DISC CAPACITORS 
Л MFD 16 V. Р.С. Leads 
Most Popular Value! 
P.C. Leads. By Sprague. 
20 FOR $1 


TANTALUM CAPACITOR 
1 MED. 35 V. Kemet. Axial 
Lead. Best Value. 

10 FOR $1 


Not a kit. Complete tested 
module. Works on 12 VDC, 
has on board time base. 
Sold by others at $24.95. 
Big .30” Bright Green 
Digits. Same as used by 


Detroit in new cars. EDGE CONNECTOR — $1.50 


. Double sided PC Board with solder mask and silk screen and 
Gold plated contact fingers. 
. Selectable wait states. USES 
. All address lines and data lines buffered! 2708's! 
à s! 
. All sockets included. 
. On card regulators. 
KIT INCLUDES ALL PARTS AND SOCKETS! (EXCEPT 2708's) 
ADD $25 FOR 
ASSEMBLED AND TESTED 
1KX8 8K LOW POWER RAM KIT 
.EPROMS (S-100 BUSS COMPATIBLE) 
Prime new units from a major U.S. mfg. | The last word in RAM Kits. Uses 21102-1 
650 N. S. access time. Equivalent to four $149.00 RAM's. Ali address and data lines fully 
1702A's in one package! buffered. PC Board is solder masked and silk 
GOING INTO (Kit of All screened and has gold plated contacts. Four 
BUSINESS $1 5. 75 each Parts and regulators with heatsinks included. 
SALE! Sockets) ADD $30 FOR ASSEMBLED AND TESTED 
ОРСОА LED READOUT 741C OP AMPS 
SLA-1 Common Anode. .33 In. MINI DIP. Prime New 
character size. Тһе original | Units. Has computer 
high efficiency LED display. MFG's house number. 
$.75 each 12 FOR $2 
4 FOR $2.50 100 FOR $15 
RETE NATIONAL SEM 
Has seven bit COLUMN Output MA1003 CAR CLOCK 
for use with Matrix hard copy 
devices. With specs. $3.50 
MOTOROLA 7805R 
YOLTAGE REGULATOR 
Same as standard 7805 except 
750 MA OUTPUT. TO-220. 
SVDC OUTPUT. 
$ .44 each 10 FOR $3.95 
Z - 80 PROGRAMMING MANUAL 
By MOSTEK, the major Z - 80 second source. The most detailed explanation 
ever on the workings of the Z - 80 CPU CHIPS. At least one full page on each 
of the 158 Z - 80 instructions. A MUST reference manual for any user of the 
Z - 80. 300 pages. Just off the press! A D.R.C. exclusive! $12.95 


TRW POWER DARLINGTON 
15 АМР 500У NPN. $2 Each 


HIGHSPEED SCR 
TO-66 5 AMP 250 PIV. By Hutson. 
8.69 Each 


TERMS: ORDERS UNDER $15 ADD 5.75. NO C.0.D. WE ACCEPT VISA AND MASTER CHARGE 


CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. 


TEXAS RESIDENTS ADD 5% SALES TAX. 


a 
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ELECTRONICS Р.О. BOX 401247 e GARLAND, TEXAS 75040 • (214) 271-2461 


А New Plotter for Microcomputers 


Axiom Corp has introduced a com- 
pact graphic plotter, called the EX-810, 
which is designed to operate with micro- 
computers. The unit prints 8,192 dots 
per second with up to 512 dots per row. 
It can function as an 80 column alpha- 
numeric printer with a speed of 160 
characters per second. 

The EX-810 is designed to be driven 
һу an 8 bit microprocessor and is 
equipped with a TTL compatible con- 
troller which takes care of all the inter- 
nal timing functions necessary to drive 
the printhead and advance the paper. 
Printout is initiated by a single input 
command which causes the eight track 
non-impact printhead to move across the 
printing field in approximately 240 ms. 
Margin and printhead position marker 
signals are fed back to the microcom- 
puter and may be used to synchronize 
an eight bit scanning raster to the print- 
head driver input. The user can vary the 
horizontal dot resolution by generating 
an external timing cycle for the input 
raster. 

The ЕХ-810 is a self-contained unit 
with case power supply, paper holder, 
infrared low paper detector and bell. 
The dimensions are 9.625 by 4 by 
10.875 inches (24.45 by 10.16 by 
27.62 cm), and 5 inch (12.7 cm) wide 
electrosensitive paper is used for prin- 
ting. Applications include printing 
forms, tickets, logos, maps, pictures and 
charts. 

The price is $795 in single quantities. 
OEM discounts are available. 

Contact Simon Harrison, vice presi- 
dent of marketing, Axiom Corporation, 
5932 San Fernando Rd, Glendale CA 
91202. (213) 245-9244.8 
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EPA Micro-68a Computer Now 
Available in Kit Form 


Electronic Product Associates Inc, 
1157 Vega St, San Diego CA 92110, has 
announced the Micro-68 computer kit 


Programmable Gain Amplifier Card 


National’s New 16 Bit Microcomputer: 
the IMP-16L 


The Signal Laboratories Inc Program- 
mable Gain Amplifier card (PGA) is а 
Zilog Z80 MCB compatible accessory 
offering two channels of computer con- 
trolled amplification. Each channel has 
filtered and unfiltered outputs. Under 
control of the 780 MCB, the gain of 
each channel may vary from unity 
(0 db) thru 54 db (70 db optional) in 
2 db increments, with gain accuracy of 
0.196 (0.0196 optional). Similarly, the 
780 MCB may select апу one of eight 
user-selectable bandwidths for each 
channel's filtered output. Unfiltered out- 
puts are 3 db down at 50 KHz. The 
Programmable Gain Amplifier (PGA) 
is one of a family of Zilog Z80 MCB 
compatible accessory cards available 
from Signal Laboratories Inc, 202 N 
State College Blvd, Orange CA 92668. 
Price for quantities under ten is $395, 
available from stock.m 
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A State(ment) of Flux 


There are many sources of informa- 
tion available to the experimenter which 
teach the art of soldering, but few of 
these sources give a detailed explanation 
of the metallurgy and physics involved 
in the process. M W Dutton Company, 
Consumer Products Division, 350 Kin- 
sley Av, РОВ 6205, Providence RI 
02940, has bridged the solder gap with 
a well-written brochure entitled "Dun- 
ton's Nokorode Soldering Guide.” Topics 
covered include the composition of 
solder, solder alloy phase diagrams, 
mechanical properties of solder and a 
discussion of solder flux, The brochure 
is free for the asking.e 
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for $385, which includes power supply 
and cabinet. 

This computer kit comes complete 
with 16 key hexadecimal keyboard and 
6 character hexadecimal display. It uses 
the Motorola 6800 processor design. 
Sockets are provided for 768 bytes of 
volatile programmable memory (128 
words supplied with kit). The MON-1 
keyboard operating system is supplied 
in PROM form so that the computer is 
ready to run upon completion of con- 
struction. Commands include inspect 
and change, load user's program, run 
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Anyone looking for an alternative to 
the many existing 8 bit word microcom- 
puters will be interested in National 
Semiconductor's new 16 bit microcom- 
puter called the IMP-16L, The unit has a 
high speed asynchronous bus and a data 
controller that allows direct memory 
access (ОМА) data transfer rates of up to 
16 million bps, It comes complete with 
4 K by 16 bits of programmable memory 
expandable to 64 K by 16 bits, A 20 mA 
interface is also provided. 

There аге 60 general purpose instruc- 
tions, including multiply, divide, double 
precision add and subtract, and nu- 
merous bit oriented instructions. А соп- 
trol read only memory ís also provided 
in two different versions to speed calcu- 
lations. 

The IMP-16L has four general pur- 
pose registers and a 16 word last-in-first- 
out stack. IO lines include eight general 
purpose flags, one general interrupt, one 
vectored interrupt, and four general pur- 
pose jump condition inputs. Cycle time 
is 1.4 us. Typical register to register 
addition time is 4.9 us, and memory to 
memory addition time is 8.4 us. One 
direct memory access transfer takes 
1.05 us. 

Software support includes diagnostic 
routines, a resident assembler, plus a 
variety of cross-assembiers. The system's 
architecture permits the installation of 
up to three central processing units 
(CPUs) for multiprocessing. The unit 
costs $825 and up, depending on mem- 
ory size and options, and Is available 
either from distributors or directly from 
the manufacturer. For more informa- 
tion, write to National Semiconductor, 
2900 Semiconductor Dr, Santa Clara CA 
95051." 


Circle 60? on inquiry card. 


user’s program, Insert break points and 
save stack. Sixteen bits of 10 are pro- 
vided to the side connector, while the 
main bus is accessible at the front con- 
nector. Full bus buffering provisions 
are provided on the board. А piggyback 
Teletype/video display/audio cassette 
adapter is available. 

The Micro-68a is fully compatible 
with the Micro-68b for later upgrading 
into a larger system and is available 
from stock.» 


Circle 608 on inquiry card. 


Features, service, price! 


...and a selection of S-100 compatible kits to match. 


8Кх8 Econoram Il” 
single kit $163.84 
3 kits-24K of memory!- $450 


Configured as two separate 4K blocks for maximum flexibility. Individual 
protect for each block; provides interrupt if write attempt is made into 
protected hiock. Buffered data іп, address in, and outputs. Tri -state 
outputs. Guaranteed under 1.5 А and faster than 450 ns. Use with | wait 
state (logic implemented on board) with 4 MHz 2-80. Writes on either PRE 
or MHRITE, your choice. Low power Schottky support ICs. Lots of bypass 
сара. Sockets for all ICs.  Legended, solder masked double-sided board. 


ALSO: BK ECONORAM Il, assembled, tested, warranted for 1 year....$188.50 


АК ECONORAM in kit Ғопп............................»..»....%100.00 
АК ECONORAM, assembled, tested, warranted for 1 year..,....$120.00 


Active Terminator $29.50 


Plugs into any S-100 Motherboard whose buss lacks active terminations. 
Cleans up noise, crosstalk, overshoot, and other buss problems that can 
scramble data unpredictably. 


Provides a wnll-regulated SV9 4A, 
*12V 8 hA, -12V 8 БА, and adjustable 
negative bias voltage. Crowbar 
overvoltaga protection keeps TTL 
from getting zapped. Compact con- 
struction. Recommended for bench 
work as well as powering small 
computer systems. 


MOTHERBOARD 590 
...also 18 SLOTS $124 


Includes 811 edge connectors, plus active terminations to minimize cross- 
talk, noise, overshoot, and ringing that may be present with unterminated 
busses. Excellent for stand alone system, or add on to existing systems. 


8080 SOFTWARE BOARD $265 


Gets you away from taiking to your 8080 in machine language by giving 
editor, assembler, and monitor routines programmed in EROM. Low power. 


Unpregrawmed FROM boards are also available; use for custom routines. Do 
the programming yourself or take advantage of our programming services. 

2K (smaller) ECONOROM IIU$3,........- osse hh nO $195.00 
4k (basic) BCONOROM ІГЖ,........................... ..5250.00 
8K (larger) ECONOROM ІПІ..............................5350.00 


We alse eistribute these other Je procuets: 


TheWünderBuss This 20 siot motherboard, that 

includes all edge connectors, is 
desipned to function in even the most adverse electrical environments. 
Includes active termination circuitry and double-sided board.......,..$154 


The Speakeasy More than a cassette interface: 

handles 3 cassette 1/0 channels, 
but also has RS-232/telotype interface, 8 bit parallel port with handahak- 
ing signals...and includes integral RAM and ROM to drive it all.......$120 


Morrow Front Panel т zm mum 


and programming flexibility, thanks to the ability to examine and alter 
memory, 1/0 ports, and more while your program is гийліпр.............9250 


CODs accepted with street address, For 


BankAmericard /V15A9/Mast erchargeSorders BILL GODBOUT ELECTRONICS 


Mullen Opto-isolator/Relay 
Board 617: m to an bi өзі 


lators accept an 8 bit word from the outside world and send it to your 
computer for handshaking or further control. Comes with applications 


notes and detailed instructions. Typical uses include model railroad 
intelligent switching, audio switching, burglar alarms, etc. 


Mullen Extender Board $35 


Allows you to troubleshoot and inspect boards outside of the system in 
question. Integral logic probe uses 3 different colored LEDs to indi- 
cate hi, lo, and pulse. Special edge connector makes for easy clip 
lead probing § lead identification. Non-skid probe. 


this size. But if you are looking for 
a source of DB-25 connectors, edge con- 


TERMS: Please allow up to 5% for ship- One af the reasons we can offer these 
ping, more for power supply; excess re- kits for such reasonable prices is that 
funded. Prices good through end of mag- we do a big husiness in parts...far too 
azine caver month. Californians add тах, many parts, іп fact, to list in an ad 


($15 min) call 415-562-0636, 24 hours. BOX 2355. OAKLAND AIRPORT, CA 94614 


nectors, and more.,.send For our flyer. 


Circle 456 on inquiry card. 


Classified Ads 


FOR SALE: Assembled SwTPC СТ.1024 ТУТ? 
with computer controlled cursor, less power 
supply, 8200. Assembled SwTPC ТУТ CT-L 
board, $15. Assembled IMS UCRI cassette inter- 
face, $40. Tarbell cassette tapes of 2K MINOL 
2,2 la Tiny BASIC! or ВК EMPL 1,0 fa micro 
APL for the 8080], $10 (user's manual included]. 
Erik Mueller, 36 Homestead Ln, Roosevelt NJ 
98555. |8091 444-2605. 


FOR SALE: SwTPC CT-1024 with ASCII key- 
board, memory board, power supply, and parallel 
interface for $150. KIM-1 with homemade power 
supply 5200. Mike-2 8008 computer with com: 
mercial power supply, 2K of RAM and h K of 
ROM for $200. Alan Feldman, 1114 Cameron Av, 
LaCrosse WE 54501. (608) 782-1921 


FOR SALE: KIM 1 (MOS! computer board 
mounted in cabinet with built in power supplies. 
Excellent condition, $220. Roger Cox, 4327 М 
Chestnut, 218, Colorado Springs CO 80007. 


WANTED TO BUY: Hewlett-Packard $8304 
calculator, 4 K word memory preferred. Also, 
matrix ROM, strings НОМ, mass memory ROM, 
and 98664 or 98714 printer. Consolidated Papers 
Inc, РОВ БО, Wisconsin Rapids WI 54494, Attn: 
Purchasing Dept. 


FOR SALE: NATIONAL SC/MP LEDS Develop- 
meni System, Used once. Perfect condition, in 
original factory carton. Includes CPU card, LCDS, 
ай manuals, 5400. ФА C Devine, 31 Creswiew Dir, 
Wasterly НІ 02891. 1401) 596-7718. 


FOR SALE: Several naw 12 V stepping motors, 
with specs lor $25. (Hoydon раға #9904 112 
05001}. These are normally sold for $49 in single 
quantities, Applications for stepping motors 
include robots, printers, XY plotters, МС machines, 
peristaltic pumps, etc. Mahesh K Shah, 4240 
Clarendon, “G3, Chicaga IL 60613. ` 


WANTED Contact wth persons who have a 
serious personal interest ап using a microcomputer 
for stock and commorlity market investment pur- 
pases, |f covariance 15 more than just another ward 
to you, send a brief note of your desires, quali- 
fications and market expenence/involvement to 
J Williams, 2415 Ansdel Ci, Reston Wå 22091, An 
association is being formed. 


6500- | have just bought ап ECD Corporation 
MicroMincd [based on the 6500 microprocessor 
family) and would Uke to get in touch with other 
peopie who have recently bought this system ta 
exchange mates, problems, software, eic. 1 would 
appreciate anyone who wishes to (and this includes 
any 6500 family users, tool getting in touch wi 
me to exchange addresses and, hopelully, informa- 
Hon. Gregg Williams, 3429 Southern, <7, Memphis 
TN 38111. 


FOR SALE: Five MITS 4 K dynamic memory 
boards. All in working order and run BASIC. $00 
each. 1 ACA, working, SB5. One ALTAIR 8800s. 
Has all power modifieatians including large capac- 
itor, 14 edge connectors in mother board. 5500. 
Danny L Quinton, POB 23496, Emory University, 
Atlanta GA 30322. 


NEW EPROM PROGRAMMER 
for 2708's and 2716's 


The new iow cos! РР-2708/18 PROM programmer fram ОАЕ is the only 


programmer with all these features: 


* No complex interface to wire, Just plug the programmer into 
a 2708 memory socket and clip one wire 1o the "wall" buss! 


* Driving softwara is short and simple! 
* 10 turn cermet trimmers for precision voltage and puise width 


adjustment! 


* DC to DC switching regulator 
* Anodized extruded aluminum case for table top operation 
* Zero Insertion force socket 
+ 2 programmers fer the price of 1 
Programs both the popular 2708 (1024xB) and the new TMS 2716 (2048х8) 


EPROM's!? 


The ОАЕ РР-2708/16 module turns your computer into a powerful full 
feature PROM programmer. OAE's exclusive interfacing technique makes 
it a snap; simply plug the PP-2708!168 into a 2708 read only sockel. A shorl 
software routine sends dala over the address 11пеѕ to program the PROM. 


SAVE $50.00. For a limited time we are selling the assembled, 
tested and aligned unit at the kit price! Only $249.00* 


"Lal us know whose PROM's you are using and we wilt align our programmer for 


optimum dale retention and longest PROM llia. 


* 410 available is our Model FP-2736 programmer for tels unique 2716 EPROM, Same 


LOW PRICE. 


Include $3.50 for domestic shipping and handling. Calltornia residents include 6% tax. 


ж SPECIAL Ж 


TMS 2708'S AT COST 
ONLY $18.95 EACH 


Circle 457 on inquiry card. 


NEW LOCATION! 


ОАЕ 

Oliver Audio Engineering, Inc. 
676 West Wilson Avenue 
Glendale, CA 91203 


(213) 240-0080 


184 


PROM PROGRAMMING: Fram Hex or Octal 
listing: 2708s (S16), 1702А5 (S51. From Hex? 
Octal paper tape: 27085 1958), 1702А5 (541. You 
supply the PROM, 48 hour turnaround, Quantity 
discount: 1 106 3 FROM O95, 4 to 7 PROMs 10%, 
8 to 11 PROMs 15%, 12 or more 20%. They сап 
all be different. | also have а few 170246 al 56 
each, HS Corbin, 11704 Ibsen Dr, Rockville MO 
20852,1301) 881-7571. 


FOR SALE: Honeywell keypunch keyboard 
(reed-switched keys). No enclosure or electronics, 
$20. Richard Sims, 64 Charlesgate E Apt 75, 
Baston МА 02215. 


FOR SALE: 1 absolutely brand new IMS 4] 8080 
system, 12 K memory. Also brand new 33 ASR 
and Panasonic tape recorder, АП working and 
totally unused. Call toll free (BUD) 221-2628 or 
write Bernard Rome, 375 Park Ау, New York МҮ 
10022. 


FOR SALE: Computer Auiomatien 216 mini, 
complete and working with BK core, 16 bit 
processor, 1TY Zama controller, and miscellaneous 
electronics Interfaced to Dr Suding 1100 baud 
Cassette, software included: assembler, edixor, 
debug, loaders, plus miscellaneous diagnostics, 
May consider trade up or down. Rich Adamson, 
1517 Lucia, Fairmont MN 55031, (507) 235-5321. 


FOR SALE: 3M OC3004 data cartridges which 
work in the IBM 5100, TEKRONIX, DEC and 
similar equipment ai э club price of 518 per dala 
cartridge plus the cost of postage, |BM 5 #00 Users 
Group, c/o HITS Inc, 5541 Parliament Dr, Suite 
104, Virginia Beach VA 23462. 1804) 490-0154. 


FOR SALE. Computer software 10 pring signs. 
Print long horizantal signs in large block letters. 
Output letters аге 100 print characters high by 
50 print lings wide and are printed with charac- 
ters ol that letter. Complete program source 
text listing and instructions, Program is written 
in PLA and is 817 statements lang. Send only 
517 cents plus 33 cents for mailing. David Sligar, 
7091 Pickway Dr, Cincinnati OH 45238. 


WANTED: Copies of book Computer! by J A Titus 
as published circa 1974 by Badio-Elecrronics Maga- 
zine. Also any other literature on 8008 micropro- 
processor circuits, printed circuits layouts, etc, AC 
Acton, РОВ 31, Midiand MI 48640. 


WANTED: BYTE issues November 1975 and 
April, May 1376. Will pay almost any price foi 
well preserved copies. Send price and condition 
information to Chris Sutter, RR 2 Box 370, 
Callinsville IL 62233. 1618} 344-6552 


WANTED: | have a Digtal POP-8/m computer, and 
would like ta buy any or all of the lalloawing öp- 
tions: MME-E 4 K core $200, MMB-E/J 8 K core 
$400, MP&-E memory parity $200, KL8-E serial 
interface $150, ПКВ-ЕА line clock $100, ОҚВ-ЕС 
prog clock $150, KEB-E extended arithmetic unit 
$150, | am willing to bargain. T J Miles, 3970 
Saanich Rd, Victoria BC CANADA VEX-1Y6. 
1504} 479-1752. 


FOR SALE: SwTPC PR-AQ alphanumeric printer 
Unit is assembled, tested, and adjusted. Used nine 
months without problems. All documentatian aad 
four rolls of paper tape provided, S350. Also one 
T¥T1 with two pages of memory, keyboard, 
ЦАНТ cassette tape IO, computer control onier- 
face. All contained in case. All documentation 
included, $200. Call or write Gary L Dickman, 
РОВ 41, Caiby KS 67701 (9131 462-3439 alter 
6 PM CST. 


FOR SALE: BASIC language program of 
Monopoly. Takes care of all bookkeeping ала 
property detail tar this popular board game, Play 
Monopoly between friands, Make deals and bank- 
гирі your opponents. Runs in 22 K of programma- 
ble memory, Written іп Gata General's 12 K 
BASIC. Documentation $56. paper tape 512. 
Charles А Lovell, 4837  Clyhourn Ay, N 
Hollywood СА 81601, 


FOR SALE: Teletype Model 32 ASH, complete, 
іп good condition, S300 plus shipping. BYTE 
issues 14,15, 16 for $3 each. Paul Enright, 24600 
Wanlani, Honolulu НІ 85817. 


master charge 


SUPPORT DEVICES 


B2t2 
8214 
8216 
8224 
8228 
8238 
8251 
8253 
8255 
8257 
8259 


6800 SUPPORT 


5810P 
6820P 
6828P 
6834P 
6850P 
6852P 
6850P 
6862P 
6880F 


280 


4.00 
12.95 
5.25 
6.00 
9.25 
8.20 
12.00 
28.00 
12.00 
22.00 
22.00 


6.00 
8.00 
9.60 
21.95 
12.00 
17.00 
15.00 
18.00 
2.70 


SUPPORT DEVICES 


3881 
3882 


15.95 
15,95 


Ғ-8 SUPPORT DEVICES 


3851 
3B52 


FLOPPY 


14.95 
14.95 


DISC CONTROLLER 


PD372D 
1771 


65.00 
69.95 


MICROCOMPUTER 


DYNAMIC RAMS 


414D (16P) 
1103 (16P) 
2104 (16Р) 
21078 (22P) 
21078-4 (22P} 
TMS4050 (18P) 
TMS4060 (22P) 
4096 (16P) 
MM5262 (22P) 
ММ5270 (18Р) 
ММ5280 (22Р} 


STATIC RAMS 


31L01 

91L11A 
91L12A 
1101A 

2101 

2102 (10S) 
2102-1 (5.00NS) 
2M1A-4 
2112A.4 
2501B 

3107 

*4200A (250М5) 
4100 (200NS) 
“4804 

5101 

74С89 

745201 
91102А 

7489 

8225 

8599 

82509 
*Limited supply, 


MISC OTHER 


COMPONENTS 


МН0025СМ 
NH0026CN 
N8T20 
NB26 
М8Т97 
24362 
DMBOSB 
1488 
1489 
3205 
D-3207A 
C-3404 
P-3408A 
P-4201 
MM-5320 
MM-5369 
DM-8130 
DM-8131 
DM-8831 
DM-8833 
DM-8835 
537405367 
597415368 


MICROPROCESSOR'S 


F-8 

2-80 

2-804 

CDP 18020C 
AM2901 
6502 

5800 

8008.1 
8080А 
80808 


mm 
IMSAI/ ALTAIR S 100 COMPATIBLE 


19.95 
36.95 
49.95 
29.50 
22.98 
24.85 
24.95 

8.75 
15.95 
16.95 


SHIFT REGISTERS 


DYNAMIC 

1404AN 3.00 
2405 4.95 
2505K 3.00 
SHIFT REGISTERS 
STATIC 


MMS06 
2509K 
2518В 
2533V 
ТМ53002 
ТМ53112 
MM5058 


KEYBOARD CHIPS 

AYS5.2376 14.95 

A Y5-3600 14.95 

TV GAME CHIPS 

TMS 1955 (6 Games) 
10.95 

A YSS-B500 (6 Games} 
10.95 


USRT 


5-2350 

IM-6403 
ТМ5-6011 (TI) 
TR-1602A (WD) 


UARTS 


AY5-1013 
АҰ5-1014А 


СНАНАСТЕН 


GENERATORS 
2513 

2513 

3257 

MCM657 1 
MCM8571A 
MCM6572 
МСМ6581 


WAVEFORM 


GENERATOR 


8038 
MC4024 
566 


PROM'S 


1702A 5.00 
170241 7.00 
2704 20.00 
2708 24.00 
2716 75.00 
3601 4.50 
5203А0 7.00 


520440 
6834 
6834-1 
825238 
8251298 
82238 


Assembled & Teste 


JADE Z 80 


—with PROVISIONS for 
ONBOARD 2708 and POWER ON JUMP 


$135.00 EA. 


JADE CO 


. Electronics for the Hobbyist and Experimenter 


5361 WEST 144th STREET 
LAWNDALE, CALIFORNIA 90260 
(213) 679-3313 


KIT 


Discounts avaitable at OEM quantities. Add $1.25 
far shipping. California residents add 6% sales tax. 


Circle 458 on inquiry card. 


8K STATIC RAM BOARD 
250ns. 209.95 
350ns. 19995 
4 50ns. 189.95 


WILL WORK WITH NO FRONT PANEL 
FULL DOCUMENTATION 

FULLY BUFFERED 

S100 DESIGN 

ADEQUATELY BYPASSED 

LOW POWER SCHOTTKY SUPPORT IC'S 


KIT 
$169.95 


149.95 
139.95 


250ns. 
350ns. 
450ns. 


Timeband 4 amosa WIRE WNAF CENTER 
— Watches — f HOBBY-WRAP TOOL-BW-630 


Man's & Ladies e Battery Operated (Size C) 
e Solid State Y e Weighs ONLY 1t Qunces 
e Displays hour, minute, B » Wraps 20 AWG Wire onto 
second, month 8 day : д Standard DIP Sockets (.025 inch) 
e Free set of replacement iue Complete wih біл ізі and sleeve 
batterías å > 
а Choose LED or LCD styles WIRE-WRAP KIT — WK-2-W 


e One year lactory warranty WRAP e STRIP ә mu" ^ 
e Toot tor 30 AWG Wire AN 
" © Roll of 50 Ft. White or Blue 30 AWG Wire | 2 


SN7401N 


ЕЕЕ 


Ененешенк 


БЕРЕ ТЫ 


-— MA mmm 
= 
= 


ПАТЫ 


анын 
SNT416N 
SNTA17N 
SHT420N 
SHT421N 
SNTAZ2N 
5М742730 
SHPS25N 
5874258 
SHT4?7N 
5NH29N 
SN7430N 
SNIH 
SNTAMN 


PEETI ETT 


4 ІШ қ e 50 pes. each 1°, 2°, 3" & A" lengths — 
\ pre-stnpped wire 


Т White влытеім $22 48 TCANT Wi тїзї 52816 $11 .95 


"—— на кенін әнін ШЕРІ I. ж WIRE WRAP TOOL WSU-30 


т^ WRAP а STRIP « UNWRAP - 55.95 


CHANNEL ЕЕ) "теке Acton о Speed Option WIRE WRAP WIRE — 30 AWG 
e Aulomalic time and scorskeeping 25H min $125 500 $1.95 1001 $2.95 10008 $15.00 


Baltery-tree AC operation SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black 


od e dn Re жаа) WIRE DISPENSER — У/0-30 


Built-in Pro Hockey and Tennis games 
Бі e 50 ft. roll 30 AWG KYNAR wire wrap wire $3.4 
Easy hook-up an any B/W or Color TV © Cuts wire to desired length 5 ea. 


e Бы aL - - e Strips 1" of insulation ресін — Biue-Vellow-Whae-Red 
k ерак 0813 — Blackjack (7 ar 2 ) 
аппа! F — additional cartridges — $17.95 ва. хас ayers New. 


> 
= 


= 


LILELITIIIIETEI 


E LAU ULI 
SNTA100N 
‘S674190N 
SN74191N. 
SWAON 
5М741939 
SNT4194N 
SNT4195M 
SNT4198N 


RETTERE 
& 


ре 
а 


5М744141 
58741428 
SN24143N 
5074148 
5074145и 
пачти 


ЕТЕН 
59741909 


adm 


ГЕГТЕТІІЗ 
Raw 


811 — Ti¢-Tac-Toe/Shoating Galery BET — Brae ship (1 ot 2 payers Е 
0 — Tic-Tac- — Drag st ot 2 players) 

Quadre-doodie Doodle! 0615 — Specewar (2 players) 0820 — Maze (2 players) 3V;-Digit Portable DMM 
0812 — Desert FowShooting байагу 0618 — Magic Numbers (computer logie) 0522 — Вазеб (2 players) » Оина Protected е 2 Mh LED Disgüy 
ДЕМ е Battery of М; operation а Ayto Zeroing 
Discount far 100 Combined 7400's * » Lp лінде 2 


DISCRETE LEDS funn a=. RN vp ел 


M" ба E ] эю" 4, Resistance. 0-10 meg obe 
fud Р ‘ насаа 
Е i Model 2000 
AC Adapter BC-28 
у N at емді adis Rechangeable Batieries BP-28 
nd spare fuse Carrying Case 16-28 


DATA HANDBOOKS 
7400 Pinout & Description ot 5400/7400 ICS $2.85 
CMOS Pin out & Сезсерповт al 4000 Seri ICS $2.95 
Linear Pin our & Functional Овясериов 
ALL THREE HANDBOOKS $6.95 


ZENERS — DIODES — RECTIFIERS 

TYPE чн OW 

Ж % IN4005 SOQ PI АМР 

4\00 10% — BXQ Pty 1 АМР 
1NADO! 1000 Pry 3 АМР 
1N3600 дот 
14146 10һ 
тм т 
TRAINS 25т 
184734 м 
184735 tw 


FCS 8000A — 3% Dig — B" Display | НР 5082-7300 Serles — Muiti-Digit 147% tw 


NEW! 25 Pin vison with colon 4 amepm indicator | e Wht. » Common Cathode Red ніс id 


* Connects almost па} „ 3.5 volts g 5 пивлесокі 10 or more л 0) ыға tw 
. ы №е опе win 3017, 3874] * 2Dgt $.79 6 
| Jc eH) ar D. (3817 мин | е 7 Segment Monolithic T^^ M m БЕ зыр 


мА» „Гай, 8 "tas юну бзш 


in ts АМЕ CHIP ЗЕТ XD S 22 — 
$4.95 EA. = , 
le MAXIMUM FORWARD а frd nc опе | includes AY-3-B500-1 Chip and 2.010 mhz crystal SCR AnD PW BRIDGE RECTIFIERS 
—- Ды {2.010 crystal — $1.95 sa/AY-3-8500-1 chip — $12.95 ва) pobres sth 
" ІЗ SOLDENTAIL — LOW PROFILE (TIN) SOCKETS 202328 1 64 @ 200v SCR 
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Lad 
2645 Кїн sees MENS 


174-140 
MUM 
MHT 
1м?48н 
імен 
UMT300N 
LATION 
ми 
191307N 
UM13108 
ызын 
LIATH 


74500 


74574 

744575 

145% 145162 
74583 2 7445162 
24585 asIa 
745% Ы А1515 
741590 715101 
186% таз 
741591 1415191 
115% 7415192 
7415% 7415191 
7415107 тиц 
741518 fu5195 
14152 7405247 
7415432 7445280 
745% 745279 
415138 7405670 
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BRAFSSRESHRSBSRARE 


UDA 900-3 12А @ 20v Fw BRIDGE REC 
"os 331% $ ан 
ағы 5и и $ арш 
a WU У 2 Б 
2» MS yo wet +P 00 

3 ME МИН :: 

MR avem wT ШИ 
ыд 141% мы. vu 
49 50-10 8 фа бф 
10 бӧны 12 OHM 15 они они 4) OHM а 


TRANSISTORS мин эи 
pin 
501 ПЕНТАН, STANDARD (TIN) ^ 122 TS 
2 
му 5$ 00 чад spw 
шун “ы ю ант 
мз)! ВЕЕТ БУЕ 
юк agi (0 INR! 34:70 
wine WRAP SOCKETS (GOLD) LEVEL. a 
H ВЕ - m 284123: 10500 
М den н ч CAPACITOR улттык CORNER 
10 
е в шы 
ASST. 1 Ва ZOM ром қош ATOM 56 OFM на WATT 5% Яғ ' Қ @ ом 
[^ 
04 


БРЕРЕРТЕТТІТІТТІІРРЕРЕ 


MOA 980-1 12A @ SOY fW BRIDGE REC 
“. 
м PYA sa 2 > ТЕ 
з ш 
x Ian ш lr ЕРДЕН 
г STANDARD (0010) жин 4% y ip 
Iy КЕЕ] 51 
тый! ік CIÓGNM SCR 2500 
ЕК 
DISC CAPACITORS 
50 PCS. RESISTOR ASSORTMENTS А 
бз онға a 
05 
нм DOM йим (йоны тоны a. A p 


U оу [3 
ASST. 2 180 OHM 220 OMM 270 OM 230 0HM FO СНМ 14 МАП S% М ms dub 12 

ањони мойны вап она вәс HM m 100 VOLT MTLAR FILM CAPACITORS 
ASST, 3 ж IE ік ?ж 2ң 4 WATT SN, — MOPCS 


33K 3% am 56k [13 
ASST. 4 ‚ аж ы тк тж "ux 1/4 WATT 5% БОРЫ 


ж т 7% 3» am % 
ASST. 5 ык ык ан 106 ж VA WATT S'e SOPCS Er 


E юк 720K ғ зик 3! 
ASST. 6 E ani SEK Бик Rm 124 WATT S = SOFCS 12 


зы 2M 134 зін m ® 


А55Т.? San 27и ім зм 47м 9A WATT St Y Р в 
ASST. 8A Includes Resistor Assortments 1- 7 (380 pcs.) $10. 95 ea. 


$5.00 Minimem Order — U.S. Funda Di So Shasta «tbe — Sond 25е Stamp lr 1977A Catalog a 2ч AT 

Calilomia Residents — Add PX, Занг 8 а 116 
10257 
t PIW 
4.716У 
4750 
47:97 


CLOCK CHIPS i (зу 
MMSXM 6 Оча, BCO Outputs, Raset РМ 
шит 6 DE бире. Ге ы ELECTRONICS d 
мата € DUR 12 ar 2e hou Sh or bO He 1021-A HOWARD AVE. SAN CARLOS. СА 94070 TEN 


MMSI 4 . Mamm 1 PPS Duma 4 N 
н қалы ҚЫН АМЕН, 1 PHONE ORDERS WELCOME — |415) 592-B097 AM 
CT! 60434, Calend Alarm, 12 or 24 Hour. All Advartiogd Pricea Good Thru Octobar 47025V 


HRITITEDITPRERITIIBREIBN. 
FORKS 


--əч 


savasa Risk STTSES 


14452? 
745% 
7-530 
141532 
744540 
741551 
741555 
141523 


eae ела кзы үе ч әлә ee [ачу б ч мәә а se 
КЕБЕК ЖС. ЖЕ ЖЕК РЬ ЖЕЕ 


e 
& 
w 


wee чу 


„6 


CRYSTALS 


^. THESE FREQUENCIES ONLY 


MICROPROCESSOR COMPONENTS 


үгіт Controller - Bus Driver $10.95 


a Ф Timeband ° 


(arra ан 


Pan 7- Fraguancy ЕМЕШ 8212 М lnput/Dulput E E нса) B Ві MPL 22.50 i 4 
- 5 oan 94 ey T i E 8214 Priority Inlerrupt Contro! — 15.95 МС6820  Pariph Interface Adapler 1500 Di | 0 ital А 1 arm C | ocks: 
tere 01 20 ИН Е sos) В218 — Bi-Directional Bus Driver 6 55 MCBBIOAPT 128 x В бізіс RAM 6.00 =~ Тында aam 


Baza — Clock Generator Driver 10,95 М06830,8 1024 x 8 Bit ADM 15.00 


Ез #000 Wit CDP1802 > with user manual 39:95 280 СРИ 49:95 


нїш 54 9% 


Сү?А 5900 ЕН HC13 у 5444 5 

CY*2A 10 000 МН; HCTB U ық "a Is . Я миз 

сузад 123184 мн: HCIBU 5295 = Бон on НЕ ^ m uu угар 

ры 18 000 MHz HCTÉ U $4 95 ETE И: ЕЧ 

СҮ22А % ХЮ Мн: HEIA U 5495 585 2107 $280 циа Dyno 195 

із 32 000 MHz HHEN 1024 Dyramc $355 ee Hid Бим C-5008 - Ebony Са 

d Slate "Doar Ca a Ponar ме фы Woodonin Case 

XA- 2206KB Kil $29.95 Special XA-2205KA n 2519-95 $16.95 * бле year Fachony wanay $19.95 

рады ^ а бике ra 
"m 52 жу Т. LAMP CLOCK 
ЧИИР 03% LOMEE T ў • 24 hour alarm 

283 1024 tatc Spenn 595 E às + Doze button 

„pto басов а E IHI Бір 89% & a Alarm-on Indicator 

Winer S120 хана H3 ЕСЕК ТЕР >» z 
sae за 5% 5м к < а. high Red LED Display 
хр. x Т а 

1 АИТ З ГЕЗ hott e AM/PH ladicalor 

(9-255? 290 ХЕШ 5@ зя ү 20 Bios HE Ej » High Intensily lamp 


ө Lamp shuts off when collapsed 
Model С-590 (Ivory) 529.05 


ERC AM/FM 8-Track Stereo Receiver 
With BSR Changer 


CONNECTORS 


4 % ы ^ 
PRINTED CIRCUIT EDGE-CARD 29101000 Char Gen xem rae HEN Ge 
156 Spacing-Tin-Deuble Read-Out 2916 Char Gen 095 И ме 
Вишата Contacts — Fils 054 to 070 P.C. Cards 
1530 PINS (Solder Eyetel) 51,95 


20 ? 
18:36 PINS (Solder Eyslel) $2.49 З Ін mw 1 « Pit System 
22.44 PINS (Solder Eyele) 52.95 | meaner rise 18 cn НН и и im БЕ, æ BSA Record Changer 
50/100 PINS {Wira Wrap) $6.95 | исіне 8% mess TE 250 сыны 29 . 2 ғаны 
50/100А 1 100 Sosa PINS (Wire Wrap) $6.95 | Шен IE NEIN NEIN пыч мены 
- MCMESTS u тих 10 50 y е 
25 PIN-D SUBMINATURE s ы eee та ои 40 en ма : * Walaut finish vinyl covered 
DB25P PLUG $3.25 META КЛ 2485 — KMI207 ?59 — uppies 7 wood veneer wilh smoka 


dust oover 


08255 SOCKET $4.95 Size: 20W x OH x 15D 


PARATRONICS кекетеді 


-ы НЕАТ 5ІМК5 »* Featured on Fabruary's Front Cover of Popular Electronics нова! 8385 $149.95 
Қ 
B80-.75A Logic MODEL 
1 00 А „ Вий ё Doge LEO Оду 
205-8 Вегуішті Copper w-black!insh for TO-5 — $ .25 Analy zer Kit 4 Ж. НЕ Та Ын d dar 
281..36H Aluminum for 70-220 Transistors & i $229.00/Kit 
Requiators s a5 [* ылы i eda зор gt qanm 5 | PETERE Wa w 
қ . ata tales їп excess ola Y Ж Some applications ars: * 32 Vi t B0" (ate ounces) 
880-.75A Black Anodized Aluminum lor Т0-4 $1.60 millign words per second | — Troubleshooting microprocessor а Urs 3 Panina 
401-A — Black Anodized Aluminum — predrilisd в Trouble shoot TTL. CMOS, OTL, RTL, address, instruction, aad data {low Kit — $39.95 
mounting holes for Т0-3 — 4X; x Т х 27 $1.75 Sehoithy and MOS lamilies — Examine contents пі ROMS Assembled — 549,95 
» Displays 16 logic states up Io 8 digits wide — Tracing operation of contra! logie 4 
DIP SWITCHES  sesr anda Action ж See ones and zeros displayed on your — Checking counter and sinit Наш Duty Cany DHUNPEI 
#2064 ( B pin дір) 4 switch unit $1.75 as. CRT. octal or hexadecimal lormal register operation 
26-7 (14 gin dip} 7 swilch unil $5.95 es. Tests cirewils under actual operating — Monitoring LO sequences Stop Watch Chip Only (7205) $1.55 
9205-8 [18 pln dip) 8 swilch unit $2.25 aa. соля — Verifying proper system aperabons 


« Easy to assemble — comes with step-by-step construcuon during testing 


Etching Ktts anne De shipped ва 2а) manyal which meludes 80 pages on logic analyzer operation 
К чылы сыныш $29.95 wa. PARATRONICS TRIGGER EXPANDER - Model 10 
27 X A-1— — tenes Сире ка 5 9.95 ga, | 00516 additional bits Provides бра! delay and quaMication at Input сесі Model 10 — $229.00 
Plugboards Complete kd — pty км water А "р andzádetidggerword — Connects direct Io Model 100A lor мерге опр Basipláta — $8.55 
—— 85 Y 45 R VIB Epory glass 5 6.46 ва. um 
3682 Tuto РО Tabsapaud 155" BUGBOOK 3 > ы 
22/44 5 2.85 ea. Continuing Education Series E This 0-2 VOC 05 per ceni digital voltmeter lealures the Motorola 3% куй 
= OVM chap set |t has a 4 LED despay and орегаіез from a smple +5¥ 
8800у fot dg a $19.95 ва. RUGBODKI &Л- om ae «ТТА оре poss p poset anny Lem в гені peer siii 
; MR Т PN ae eRe BUGBOOK Ila - homer S UART — recommended POBRE базе КО lua айбы Puppy 15: dioe 
wilh езі! iid Abe har, 
5 эз 11 ул чм өші E or АТТУ enthusiast $8.00 joa. fj Metts ta he'same cass as me 0-2 ПУМ alamang 117 Аорта 


А. 0-2V DVM with Case $49.95 
B. 5V Power Supply $14.95 


1/18 VECTOR BOARD РЕЛЕ Ee ШЕ nei үлі 


Ма 
555 TIMER APPLICATIONS SOURCEBOOK WITH 


о - Үү ЖУР üp 

an ч EXPERIMENTS — over 100 design lechniques $5.95/bnok 

мәніс шынар за PR IN аы CMOS-M-DESIGNERS PRIMER ANO HANDBOOK JE700 cLock 
1@@Рга (exa и a4 no 3 - H a completa CMOS wstructiam manual 56.01 The JU "IS es яа LST dut cese Т: 
[ni Hd 1M $0 20 *& ЛЫ imd THe uml Dea 
арга 082 19 е ám ал INSTRUCTORS MANUAL 1 = Н 

! Е 38 iz Hecessary lor instruction оп Bughook | and |]. — $3.00 
Q 5M Бї? vans. 


115 УАС KIT ONLY $1 7. 95 
CONTINENTAL SPECIALTIES Rejected ATARI GAME BOARDS 


bare wita 
» No pre-cutting or pre-stripping. PROTO BOARD 6 „уе _ Olher ES Proto Boards 
a Comes complels with two - 100 Н spools #28 AWG enre $15.95 Reaping 48" x 
Model P180 $24.50 (6 long X 4^ wide} LEE, 1-58 345^ 


HEXADECIMAL ENCODER 19-KEY PAD | ma ; 8102 - 7^ x45" 


SLIT-N-WRAP WIRE WRAP TOOL 
è Slits and opens insulation exposing 


Over 60 Rautabie (C's, mise. 1 ТИШ 

m npistors, diodes, 1 A10 
erysiala, switch, elc. 

нт, Limited Quantity. 


41-0 Fb. s «fe 5 ы 54 DESIGN MATES 
e ABCDEF cioe OMI - Circuit сака 
а РВ203 -975 x85 х2м 1540 iA $4.95 ea. 


PB203A - 9.75 x Gla x 224 120.00 
Uwnicludes power supply) 


Logic Monilor 564.95 
"o ЛТ HTL TIL o СМО ессе 


ә Ophonal Key (Period) DM2 - erii Generalor 


a — Key 


$1 0 95 each Arataa Septeziber 18 TET 5134.85 


DM3 - RC Впбре 


Injection mokled und. Complete 


ы QT PROTO STRIPS u m xi with гей berai, 4v" x d^ x 1-9/157 
63 KEY KEYBOARD $24.95 E EE RAM ; a а : 


This keyboard Гемишеч 53 unen- 401 355 


coded SOGI keys analtichied 10 


11-598 ЕТ 


LLLI Ка ШЕ РНК. ; 
ты pasie 3 «г шу RTN: 25% ш d JE os 
зин mos. ард +++ намазы чи мач T АЈА 4 in HS к 803 PROBE 
HOOGS 14 IINE TO FOUR BIT PARALLEL KEYBOARD ENCODER CHI? HE & " ar 35 m 1 —— 
E- 34 42% - The kogt Ён 14 3 umi ийиге nf Nr ene most рат 5 
100 15 E ТЕ x Expenunenla« 20D 584% SHES DEMURE чп [rouge shonbng Wege Міні ў % ш 
кыса Пит +» + 07-358 н гипёлїн 5) 51095 TIL OTL RH CMOS (2 derer Doe power К ro 
A" semi-flush cut 58.5062 nerds 18 пре! дейсін nil gi bha гісін? uadi —- Ж 


A97MS — Diagonal Cutter - 
ATOMS — Chan Nose Pliers ~ 494" bong 7,50 ea 
Т.В —— Wire Stnpper - #16 to #28 gauge 3.75 ва 
558 — Wire Stripper - #10 lo #20 gauge 2.50 ва 
(65-8 — — Cutter-Cnmper Tool ~ 8%” long 8.50 ег 
Ribbing Tool — Cuts. Toms or Notches Metal 


Spar Shasit - 25g — Sand 35e Stamp lor 1917A Catalog [| "5€ druwe o deans ED mà mar 1 uses a MANT 
Dealer Information Avalta иил ӘМІРШІ элү е! Ihe cene VL t 


these symb ІНІ 11090 QIPULSEH. P The А 
Probe rae deter] high frequency pulses Vo 45 МНг $9.95 Per Kit 
IL фата De nsed 24 MOS Lees or огун damage 

m printed circuit board 


$5.00 Mintmum Order — U.5. Funds Only 
сайта Fraldenis — Add 6% Saias Tar 


up to #18 gauge 6.95 ва \ TL 5V 1A Supply 
Mibbting Too! Replacemen] Punch 3 75 ва Ad б рч 9 сыл) шік (рыла АҚ weg m er 


1021-A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME — |415) 592-8097 
АП Advertigad Pricss Docs Thru Detober 


ЖЇЗ Wg icy | тане ings as 107 0.2 Ds piper 
веет pou тёп дов package cluding Ine бін ерге. 


qeu $9.95 Per Kil 


PERMACEL" P- 29 PLUS . ЕШ Tape - All Weather | 
+9 Rails $.79 а 


10- -up Rolls $6.95/70 roll package 


Circle 459 on inquiry card. 


IMSAI Offers New Microcomputer with 
One Megabyte Memory Capacity 


The new IMSAI 8080 Megabyte 
Micro is one manufacturer's answer 
to the ever increasing need for more 
programmable memory space in micro- 
computers. The unit's chassis has the 
capacity for one million bytes of pro- 
grammable memory, The problem of 
addressing this much memory is solved 
by using a total of 20 address lines. 
Memory modules may be purchased іп 
units of 16 K, 32 K or 64 K bytes of 
dynamic programmable memory. 

The heart of the memory control 
logic is the Intelligent Memory Manager/ 
Interrupt (IMM) board, which provides 
write protect for each 1 K byte block of 
programmable memory, read protection, 
fully vectored interrupts, and time of 
day clock. Memory expansion is imple- 
mented by increasing the number of 
address lines from sixteen to twenty, and 
using a form оѓ block switching to 
control the four added lines. The extend- 
ed address space is divided into 64 16 K 
byte blocks of which four may be 
on-line at any one time. The "switch" is 
implemented by defining a map which 
associates a state for address lines 16 
through 19 with each state of address 
lines 12 through 15. The map defaults to 
0000 out for all states of address lines 12 
through 15 when the system is reset. It is 
modified and maintained under software 
control. 

For more information, write to 
Michael Stone, (MSAI Manufacturing 
Corporation, 14860 Wicks Віға, San 
Leandro СА 94577,u 
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Personai Computing Company 
Introduces ACI-33 Cassette Interface 


The ACI-33 is an audio cassette 
interface designed primarily for the 
Southwest Technical Products Corpo- 
ration SwTPC 6800, the control inter- 
face and a terminal, The unit will also 
operate with апу RS-232 terminal and 
computer serial iO which can supply 
+5 V and £12 V for the RS-232 inter- 
face, When used with the SwTPC, the 
ACI-33 supports ail functions of the 
control interface. 

The ACI-33 uses the self-clocking 
redundant Manchester scheme of en- 
coding, sometimes called the "Byte 
Standard." The two logic states used for 
encoding are represented by 1200 Hz 
and 2400 Hz frequencies which are 
written onto and read from the tape. 

Priced at $59,95 (ог an assembled 
model, the interface is available from 
Personal Computing Company, 3321 
Towerwood Ог, Suite 101, Dallas 
TX 75234.и 
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MARQUIS, a New Video Display Unit 
from Dataview 


The MARQUIS, announced by Data- 
view Inc, 23A Dana St, Malden MA 
02148, is a new video display unit 
featuring both 20 mA current loop and 
RS-232 interfacing capability. The user 
сап select any of 15 different data 
transmission rates ranging from 50 to 
9600 bps. Full or half duplex operation 
and parity generation are included and 
are switch selectable. The unit displays 
80 upper case characters per line, using a 
5 by 7 dot matrix. Characters are taken 
fram a 64 character ASCII ѕет. а 
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А 3 Base Triple Play 


Texas Instruments' new TI Program- 
mer calculator could be a бооп for the 
long suffering programmer: it performs 
arithmetic іп octal, һехадесіта! and 
decimal, and can be used to convert 
automatically from one of these bases to 
any other. . 

Typical applications of this calculator 
include converting memory addresses 
from hexadecimal to decimal, calcufating 
relative address locations and so on. 
Expressions may have mixed bases 
within them, and parentheses may be 
nested up to four deep. Negative 
numbers are displayed іп two's comple- 
ment form іп both the hexadecimal and 
octal bases: a one’s complement key is 
also included. 

A particularly useful feature on this 
unit is its ability to perform bit by bit 
operations on hexadecimal or octal 
numbers, including AND, OR, exclusive 
OR and SHIFT operations. 

Тһе ТІ Programmer sells for $49.95 
complete with 8 digit LEO display, 
rechargeable battery, AC adapter and 
carrying case, and is being offered 
initially by mail only from the company. 
For more information, write Texas 
Instruments Inc, Inquiry Answering 
Service, POB 5012, M/S 84 (Attn: TIP}, 
Dallas TX 75222.u 
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News of Interest to "Computors" 


SEI Publications has announced a 
new monthly management report called 
the Smal Business Computor, The 
term “computor” was coined by the 
company to describe the man who cam- 
putes, rather than the machine. The 
report is to be in newsletter format with 
no advertising. 115 goal is to educate and 
assist small businessmen and women in 
the use of computers, computing and 
data processing as they apply to small 
businesses. 

Sample articles include "Motorcycles 
and Micros; Retail Success Story,” 
“Control of Computer Based Informa- 
tion Systems," and "Computer Con- 
sultants: Who Needs Them?". 

More information can be obtained 
by writing to SEI Publications, POB 145, 
Newington CT 0611 j.« 
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PDR-27 GEIGER COUNTER 


Just released by the US Navy San Diego. They appear to be in excellent 
condition and come in fitted aluminum carrying case not shown. Batteries 
easily obtained except for 1.5 mercury cells which you can substitute with 
external АА cells, 4 ranges from 0.5 to 500 mr/hr, detects beta & gamma 
rays. Visual indication and if phonesa are purchased, audio as well. With 
no facilities to test, we are selling “as 15 visually OK, with schematic. 


Phones $5.00 Inst. Book $5.00 PDR-27 $35.00 


TOUCH TONE ENCODER KIT $12.95 


Simply solder the chip to the PC board on back of the touch pad. It's done. 
Add 9 volt battery, small speaker, and you have touch tone audio output. 
We provide specs and instructions. SP-149-B 612.95 


IR VIEWER $199.00 COMPLETE 


Custom made with manufacturers guarantee. Complete with built-in 
light source. Permits viewing in total darkness. Operates from 6 volt 
lantern battery. Great for scientific experimentation, viewing birds, 
animals, ciminal detection, just plain snooping. (We cannot ship to 


Calif. residents. SPL-21 $199.00 


SPECTRA FLAT TWIST A WE WIRE WRAP WIRE 
50 conductor, 28 gauge, 7 strands/ 1 T TEFZEL blue 430 Reg. price 
conductor made by Spectra. Two con- B il $13.28/100 ft. Our price 100 ft $2.00; 
ductors are paired & twisted and the flat EE 500 ft $7.50. 
ribbon made up of 25 pairs to give total eff SS 


of 50 conductor. May be peeled off in 
pairs if desired. Made twisted to cut down 
on "cross talk." Ideal for sandwiching PC 
boards allowing flexibility and working 
on both sides of the boards. Cost orig- 
inally $13.00/ft 

5Р-324-А $1.00/ft. 10 ft/$9.00 


5Р-234-А $1.00 ft 50 cond. 10 ft/$9.00 
SP-234-B .90 ft 32 cond. 10 ft/$8.00 


MULTI COLORED SPECTRA WIRE 


Footage 10’ 50 100 
8 Cond. #24 $2.50 9.00 15.00 
22 3.00 11.00 18.00 
22 3.50 13.00 21.00 
#24 5.00 20.00 30.00 
22 7.50 28.00 45.00 
Great savings as these are about 1/4 
book prices. All fresh & new. 


TOUCHTONE ENCODER CHIP CHARACTER GENERATOR CHIP 
Compatible with. Bell system, no crystal required. Ideal Memory is 512x5 produces 64 five by seven ASCII 
for repeaters & w/specs. 56.00 characters. New material w/data $6.00 


f Please add shipping cost ол above. Minimum order $10 
/ FREE CATALOG SP-9 NOW READY 
Ж. "7 P.O. Box 62, E. Lynn, Massachusetts 01904 
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А New Altair That Looks Different 


The new Altair Turnkey microcom- 
puter is a signifícant departure in appear- 
ance from the rest of the Altair line. The 
front panel is virtually blank, sporting 
only two toggle switches, five LED 
indicators, and a key operated power 
switch. All the functional units of this 
Turnkey model of the 8800b are con- 
tained on one circuit board called the 
Turnkey Module board; this includes the 
central processing unit (CPU), program- 
mable memory, sense switches and serial 
IO. All the hardware for this model is 
compatible with preceding Altair com- 
puters. 

The Turnkey Module board consists 
of a serial 1O channel that can operate а 
variety of peripheral devices, plus 1 K 
byte of programmable memory and pro- 
visions for another 1 K bytes of pro- 
grammable read only memory and logic 
for the power-on-start feature. 

The available software includes a 
multipurpose bootstrap loader апа 
monitor, both resident in the program- 
mable read only memory. The 8800b 
is software compatible with the rest 
of the Altair line. For more informa- 
tion, contact MITS, 2450 Alamo SE, 
Albuquerque NM 87106.a 
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Industrial Users: Upgrade MDS-800 to 
Develop Z-80 Code 


db «мекенін 


For designers wanting the additional 
capability of the Zilog 2-80 processor, 
but who presently have Intel MDS-800 
hardware and 8080 software, Relational 


Memory Systems Inc (RELMS) 
announces the 2-80 System Adaptor 
Module, 2-80-5АМ. Completely hard- 
ware and software compatible with the 


A New Way to Label Integrated 
Circuit Pins 


Here is an efficient method for label- 
ing dual in line (DIP) integrated circuit 
pins on the pin side of printed circuit 
boards: Adtech Inc, РОВ 10415, 
Honolulu HI 96816, has announced 
DIP-1 DIP Pin Out Labels. The labels, 
which come in a variety of sizes from 8 
ріп to 40 pin, are printed on an 8% by 
11 inch sheet of clear mylar with 
adhesive backing. The accompanying re- 
production illustrates a portion of the 
sheet. Each label is imprinted with the 
appropriate pin out pattern. The user 
cuts out the desired label and presses it 
onto the circuit board. Each 8% by 11 
inch sheet costs $5.95, postpaid, in the 
US. This technique can save a significant 
amount of time by cutting down on 
wiring errors and speeding up trouble- 
shooting. We highly recommend this 
technique for prototyping, having used a 
crude manual approximation for years to 
help eliminate wiring errors.s 
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8080, 8080A, 8085 and Z-80 micro- 
processors, the Z-80-SAM enables an 
MDS-800 to support and develop both 
8080 and Zilog Z-80 software. The 
Z-80-SAM contains a single board and 
associated software and firmware, The 
SAM microcomputer board supplants 
the corresponding MDS-800 board. 

Besides the hardware board, 2-80 
SAM system monitor programmable read 
only memory (PROM) firmware replaces 
corresponding MDS-800 read only mem- 
ory (ROM) firmware (on monitor ROM 
board). 

The Z-80-SAM extends the useful life 
of the capital investment 8080 users 
have in their MDS-800 system while 
enabling the user to utilize the faster, 
more efficient Z-80 microprocessor in 
future hardware/software development. 

Enhanced debugging capability is 
afforded by hardware features such as 
display LEDs and single cycle switch 
which allow the user to freeze the 
MDS-800 data bus, examine the bus 
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Power for Your Microprocessor 


Ф; 525709176 


Century Industries, РОВ 348, Blue 
Bell PA 19422, has announced a new 
power supply kit called the Mighty 
4000, designed for use with microproces- 
sors, The unit features four regulated 
and short circuit protected outputs: 
*5 V at 5.5 А and —5 V at 2.2 A (both 
fixed output), +5 V at 1.9 A to *12 V at 
3.3 A, and *12 V at 0.23 A to *28 V at 
0.33 A. 

The supply is 10.66 by 4.43 by 3.80 
inches (27.07 by 11.25 by 9.65 ст) and 
weighs 8.5 pounds. The price of the kit 
is $99; it is also available assembled for 
5129.и 
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New Minicomputer Periodical Offered 


Minicomputer Press has announced 
forthcoming publication of the first of 
several new periodicals devoted to 
minicomputer end users іп business, 
industry and the home. Minicomputer 
Workbook is devoted to the interests 
of engineers, educators and professionals 
who are familiar with data manipulation 
and computer concepts, but who need а 
periodical that integrates the two areas 
together in a meaningful way. For more 
information, contact Charles Moore As- 
sociates, POB 6, Stump Rd, South- 
ampton PA 18966.» 
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contents, and single step the program. 

The Z-80-SAM is priced at $1495 in 
single unit quantities which includes the 
2-80 microcomputer board, monitor 
ROM board, and Z-80 SAM assembler on 
diskette. 

For тоге information, contact 
Douglas B Kelley, director of sales and 
marketing, Relational Memory Systems 
Inc (RELMS), POB 6719, Santa Clara 
СА 95150.n 
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Now low-cost memory 
stacks up 


in reliability! 


Introducing а new generation of ECONORAM dynamics 
with SynchroFresh reliability 


Meet ECONORAM* 11 with SynchroFresh™ the 
8Kx8 dynamic memory for 5-100 bus computers that 
really works. And uses less than half the power 
of static designs. And costs just $188 for an 
assembled 8K. 


Unlike previous attempts at building a low-cost dy- 
namic memory, ECONORAM* 111 is entirely reliable ... 
because of SynchroFresh'" а new approach to memory 
refresh that is simple, elegant and totally effective. 


SynchroFresh™ was invented by George Morrow, de- 
signer of the original ECONORAM*. Instead of ar- 
bitrarily interrupting your CPU to perform memory 
refresh cycles, Morrow designed SynchroFresh'M to 
weave refresh invisibly into the natural timing of the 
S-100 bus. SynchroFresh™ circuitry simply monitors 
your computer's machine states, utilizing all o! the 
normal opportunities for memory refresh. It's 
that simple. 


And simplicity means reliability and dramatically 
lower cost. That's why a SynchroFresh™ design was 
chosen for the first ECONORAM* dynamic, to follow in 
the footsteps of the largest-selling static memories 
for personal computers. 


ECONORAM* III with SynchroFresh™ is an 8Kx8 dy- 
namic board, configured as two individually address- 
able АҚ blocks for flexibility. It is available assembled, 
tested and warranteed for one full year for just $188. 
This unprecedented warrantee offers a full refund of 
purchase price if ECONORAM* III does not run 
reliably with your S-100 СРО evidence of our con- 
fidence in its performance. 

It is also available as a kit with complete assembly 
instructions and documentation for $159. 

ECONORAM*® III with SynchroFresh™ in assembled 
or kit form, may be ordered directly from Thinker- 
Toys™ Write 1201 10th Street, Berkeley CA 94710 
or call (415) 527-7548. Call BAC/MC orders toll-free 
to 800-648-5311. Or ask your computer store to order 
it for you. 


ЕСОМОВАМ“ ІІ! 
with SynchroFresh'" 


$188 


Assembled, tested & warranteed 


A product of Morrow’s Micro-Stuff for 


Thinker Toys” 


*ECONORAM Is a trademark af Godbout Electronics. 
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Bally Introduces New Programmable 
Game Unit 


The new Bally Professional Ar- 
cade home TV entertainment center 
is a well-engineered example of the new 
breed of programmable game modules 
which use microprocessors for logic and 
control functions. 

The unit features a printing keyboard 
calculator and can generate video games 
in color. The games are stored on cas- 
settes; users can change games when 
desired by simply plugging a different 
cassette into the front of the unit. A 
large variety of games is available, in- 
cluding Checkmate, Dodgem, Seawolf, 
tennis, elementary math drills and 
poker; up to four players can partici- 
pate. All games come complete with 
sound effects and music. 

The unit sells for $299, which in- 
cludes two game cassettes. Contact 
Robert E Wiles, director of marketing, 
consumer products, Midway Manufac- 
turing Corporation, 10750 Grand Av, 
Franklin Park IL 60131.8 
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OAE Announces New 
PROM Programmer 


OAE's new programmable read only 
memory (PROM) programmer should be 
of interest to the experimenter, This is 
the PP 2708/16, designed to program the 
2708 and the 2716 PROMs which are 
available from a variety of sources. А 
parallel interface is used to connect the 
unit to any microcomputer; an internal 
address unit is built into the unit, plus 
timing and control logic and DC to 
DC power conversion from unregulated 
8 VDC input. 

The PP 2708/16 comes complete 
with a black anodized aluminum case, 5 
foot ribbon cable with connectors, and 
software. The price is $249 for the kit, 
or $299 for the assembled and tested 
unit. Contact Oliver Audio Engineering 
Inc, 7330 Laurel Canyon Blvd, North 
Hollywood CA 91605.m 
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Turn Your Microcomputer Into а 
Programmable Scientific Calculator 


From Artisan Electronics, 5 East- 
mans Rd, Parsipanny NJ 07054, comes 
news of a new microcalculator called the 
Model 85. This new unit is the single 
board equivalent of a hand held scien- 
tific calculator but without a keyboard 
or case, designed to interface directly to 
а microcomputer, 

Instruction entry to the microcal- 
culator Model 85 is under micropro- 
cessor software control. The Mode! 85 
accepts instructions, provides a means to 
detect busy status, and outputs the full 
14 digit display back to the micropraces- 
sor for storage or display. 

Software for controlling the Model 
85 in both a read and write mode 
requires less than 256 bytes of micro- 
processor system memory. 

The Model 85 has scientific calcula- 
tion capabilities for handling scientific, 
engineering, mathematical or statistical 
problems. Problem solving capability 
includes transcendental functions, such 
as logarithms, sines and tangents; polar 
to rectangular coordinate conversions for 
handling complex arithmetic, vector; 
multiple storage registers, selecting 
operating mode and also constants for 7 
and e are provided as well as four metric 
to English unit constants for conversions 
between inches and centimeters, liters to 
gallons, and so on. Statistical routines 
are also provided for calculation of 
means and standard deviations. The price 
is $189.0 
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Innovex Introduces New Series 400 
Floppy Disk Drives 


Innovex Inc, 75 Wiggins Av, Bedford 
MA 01730, has announced their new 
series 400 floppy disk drives which 
feature automatic head unload and step- 
per motor timeouts, bidirectional write 
protect, six LED activity indicators, and 
50 pin ribbon cable or twisted pair 
interfacing capability. 

Both the Моде! 410, which is soft 
sectored and ІВМ compatible, and the 
Model 420, which is hard sectored, 
provide single and double density record- 
ing capability. A proprietary data sepa- 
rator design is said to offer improved 
data integrity margins in comparison 
with other available units. 

Prices Гог the Innovex Series 400 
start at $575 іп single quantities. Con- 
tact Innovex for further information.a 
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Analog Input Module 


Burr-Brown has announced their new 
MP20, a microprocessor compatible ana- 
log input which consists of a 16 chan- 
nel analog multiplexer, high gain instru- 
mentation amplifier, 8 bit analog 10 
digital converter, plus а! necessary ad- 
dress, data and control bus interfaces, 

The MP20 is timing and logic level 
compatibie with the 8080A and the 
8008 processors. No external logic is 
needed. Gain and offset are internally 
laser trimmed, eliminating the need for 
external adjustments. Absolute accuracy 
is better than +0.4% on the +5 V or Ota 
+5 V ranges. 

Low level signals such as thermo- 
couple outputs can also be handled 
directly with reduced accuracy. The 
instrumentation amplifier can be pro- 
grammed with a single external resistor 
to provide input signal ranges as low as 
£10 mV full scale. 

In actual use, the MP20 is treated as 
memory. Each analog input channel oc- 
cupies one memory location. Any 
memory reference instruction сап be 
used to access data. Thus, one LDA 
instruction will input data fram one 
channel to the accumulator. Two adja- 
cent input channels can even be ac- 
quired with one LHLD instruction. 
The MP20 can also be interfaced as ІО. 

Power requirements for the unit are 
#15 VDC and +5 VDC. The price is $195 
in single unit quantities, Contact C R 
Teeple, product manager, Burr-Brown, 
International Airport Industria! Park, 
Tucson AZ 85734. 
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S.D. SALES CO. Ро. вох 28810 -B DALLAS, TEXAS 75228 
* Imsai - Altair "A" Compatible Kits x 


Dealer inquiries welcome on these items: 
Z-80 CPU BOARD 4K LOW POWER RAM 


From the same people who brought you ine $89.95 4К RAM KIT. We were not the first 
1G introduce an Ита Ае compatible Z 80 Card, but we do feel tbat ours has the best 
1 1 for ом ree! Tho advanese features al the Z- su ах ап 
крап se at SGA антын dagoa НА арау, ana os fram a IMSAI AND ALTAIR 8080 PLUG IN COMPATIBLE. USES LOW 
POWER STATIC 21L02 — 1 500ns. RAM's. FULLY BUFFERED, 
DRASTICALLY REDUCED POWER CONSUMPTION, ON BOARD 
REGULATED, ALL SOCKETS AND PARTS INCLUDED. QUAL- 


ӛте SYDC supply, are all wall known. Whar makes our card dillereni is the extra care we 
took we tha hardware design The CPU card will always stop on an М1 state. We also 
ITY PLATED THROUGH PC BOARD. For 250 ns RAM's add $10. 
MHZ ч 
with 2 MHZ crystals 2-80 Chip & Manual - $49.95; Add $5.00 for 2 80А THE WHOLE $ 8 9 9 5 
2-80 Manual — $7.50 Separately. 
* 
| Musical Harn kit Гат саг bast or home, Plays any tune from Mozart to Led Zeppelin. - 
3 4 9 5 Oum Change tunes i seconds complete solid state nlectionics. Standard or custom tunes в. 


Complete kit - $149. WORKS kit 
NEW! DESIGN CONSOLETTE KIT - $89.95 


ol gor competitors have gone fo the extis (rouble of dong this, As always this kit includes 
all parts, atl sockets, and complote »nstrüctions for ease of assemhly. Because of our past 
experience with our АК t we suggest that you order early. Ail orders will be shipped on 
3 stead lest como Чагыр served basis. Kat includes Zilog Маған! and all parts Kit slipped 
S.I. Sales announces the inexpensive was to heat the wire wrap jungle Our fatest hit gives уоп 124 solderiess quick connect terminals. enough 
Vor есігім 16 pin ICS and provides 50 4 N common buss matrix. Has regulated HVDC and +7 15VDC. all at 1 AMP. Voltage regulation 10073. 
Abo includes a puke generator variable from lühz to 50mh/ and. 01 sec. to. 100 nane seconds. Generator output ік ЗУ. In kit farm only and 
includes alf parts; sockets: Troni panel measures 7,788! ан hardware. case not available. 


амма at $6.95 sach. (You supply the sheet music. we supply electronics for your 


ы аугаа tune | One «ong supplied with orginal order, Standard tunes avadablo- DIXIE Ки includes speaker eh operas 

. - FYLS OF TEXAS Ол WISCONSIN - YANKEE DOODLE DANDY - NOTRE from your door bell. When daor bel 

to OU DAME FIGHT SONG PINK PANTHER AGGIE WAR SONG - ANCHORS (Ре Mi includes тақы which 

^ AWAY . NEVER ON SUNDAY BRIDGE OVER RIVER QUI - CANDY MAN- плшде, rom. езам har nag. 

Siardard 2 inch В otim speaker supplied, Power horn available for car/baat kit. Allow 4 weeks delivery on both kits. 
3 * , We made а fantastic kit ever better Redesigned to take advantage of the latest advances in IC technology. Features: Litronix Dual Y" displays, Mostek 
50250 super clack chip, single d E samant driver, ЗЕН йит! drivers, Greatly amphi hed conswuchon. Мете ralialile and aser to bye, Rat includes alh 
Н nBeeksary рат. (excep: ске For Р.С. board add $2 00; АГ XEMA add 51 50 Do not confuse vath Non-Alarm kits sold by our campatitian! Етуал а 
а it the hassle — амон the 5314! E NEW! WITH JUMBO LED READOLITS! 

FOWER - PIC. LEAD DISC CAP 

SLIDI ‘evel Ped RESISTOR RESISTOR na ODES a THERMISTORS ASSORTMENT 

fer Cans AULA ASSORTMENT N Ғ.С. Leads, Ат leus 
‘alee Кї » nue quest ыг Изги т OHM А М . MEPCO — NEW! 

M MOREM av 55 А MIN RC 100/ 2 10 — dilleren! value 
ane Mr popular val ner, anpi ann eun Е: w waits A uwal пия ol . 1.5K OHM Incluries 005, O1. 05 


пе hab een prety Dalinn nrls ЕДЫ BY кйш" бамалан 1N4002 1A aus uher stanchiral 


CLAROSTAT 100 FIV values 


4/$1.00 | 12/$1.00 | 75€ ea. | 200/$2. | 40/81. | 5/81.00 |60/%1.00 
AMD-1702A | x Spull ж M M 
Huge Factor "Tuae | зт ОСЕ КТА CEU EU 


Base Crystal Computer Grade Cap STRETCH your power supply farther and at the sume time keep 


FACTORY PRIME UNITS! BRAND NEW! 51.25 $3.00 each the wast ght off! 


1.5 Micro Secands Access Time. we Mallory 50 Оп 5 8/81 2 9 5 


28 PIN SOCKETS 


10/$40. $4.95 ea. Lu бөлегі 250ns 8/$15.95 
xr" [Cs from XEROX MK50397-$8.95 


L ЕМ D5 ales si с r iti і P GIGUN (meas 
(с> re BON 9% 1402 A Shift Regulator — 50c SB min. Беде 38/100 ес Ренет for deve room Кн chess ша, oy timing applications. 
ALL L SPEC. MHO0025CN — 55с Supplied with data sheet and applicatrans. 
ұмы . 
7400 9c 7450 HW 7493 26 HE 
2102 9% 76 9 7121 2X MOS 6 Digit Up/Down Counter 
2404 3с 1437 10 11123 32: 40 РІМ 05 hi g ted i p tar chip. Feat n LED га 
] ^ ~ . t u 6ver wanted in a counter chip, Features: Direct segmant deve, 
6 7406 lle 7438 Iac 741 5 | - 9с single pownr cupely 112 voc TYPEL sax Decade upldown, Tra Jondane counter, мда pro 
1407 En 7451 Jc 74135 2X loadable compare register with compare output, BCD and seven segment outputs, uernal scan 
Аш | 7410 c 7474 16е 74193 35c oscillator, CMOS compatible, leading zero blanking. 1MHZ. count input frequency. 
* 7416. 1% 7475 24 8233 3% 
7420 9 7486 Toc Intel - 1302 - 45c %12.95 
CALL IN YOUR BANK- А - 
- - баз Residents Call Collect: . "S. 
AMERICARD OR MASTER Texas Residents Call Collect TERMS: NO СОО". TEXAS RESIDENTS 


ADD 5% SALES TAX. ADD 5% 


CHARGE ORDER IN ON OUR 214/271-0022 ‘Money Back OF ORDER FOR POSTAGE & 


CONTINENTAL UNITED STATES 
TOLL EREE WATTS LINE: HANDLING. ORDERS UNDER 


= с 1-800-527-3460 (аламе ORDERS US. FUNDS ONLY! 
Orders over $15. - Choose $1. FREE MERCHANDISE! 
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Texas Instruments has announced а 
new set of 4 bit slice microcomputer 
circuitry which will be of great interest 
to experimenters wanting to try their 
hands at designing a microcomputer 
from scratch. 

The 5481 chip set is a new series 
of Schottky TTL microprogrammable 
building block integrated circuits which 
are said to offer up to ten tímes the 
throughput of conventional microproces- 
sors. 

The S481 chip set can select and 
operate on two operands, generate status 
and store results іп 100 ns. The set 
consists of one or more 4 bit slice 
processors, one or more 4 bit slice 
controllers, ап appropriate number of 
field programmable logic arrays (FPLAs), 
and a variety of Schottky programmable 
read only memories and programmable 
memories. 

The experimenter can choose word 
size to be any multiple of four, making 
this a very versatile system. The number 
of general purpose registers which can be 
created is limited only by the number of 
directly accessible memory locations. А 
memory to memory system places the 
register file function in main memory; 
this system can be designed to handle 
interrupts or context switches faster 
than conventional register to memory 
systems. 

For more information, contact Texas 
Instruments Inc, inquiry Answering 
Service, POB 5012, M/S 308 (Attn: 
5481), Dallas TX 75222.в 
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Periodical Guide for Computerists 


The Periodical Guide for Com- 
puterists is a new 20 page book that 
indexes over 1000 personal computing 
articles from 15 magazines (including 
BYTE) for the period from January thru 
December 1976. The articles are indexed 
under more than 100 subject categories. 
indexed are magazine articles, letters 
from readers, book reviews and editorials 
from both hobbyist and professional 
publications. 

The books are available from E Berg 
Publications, 1360 SW 199th Ct, Aloha 
OR 97005, for $2.50 each, postpaid, and 
also from local computer stores.@ 
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А New Product Guide from ВСА 


REE 


RCA has announced the MPG-180, a 
new 40 page guide to their COSMAC 
family of microprocessor products. 
Hardware products described include the 
CDP1800 series of CMOS integrated 
circuits. This series features central proc- 


essing units (CPUs), programmable 
memories, read only memories, IO cir- 
cuits and interfacing circuitry. The 
MPG-180 describes the CDP1802 micro- 
processor and covers its features, archi- 
tecture, ratings, characteristics, timing 
diagram and instruction summary. 

Among the additional | items 
described are a Microtutor which teaches 
programming techniques, a floppy disk 
system, a binary arithmetic package, 
timeshare software development pack- 
ages and a cross-reference guide to other 
manufacturers’ integrated circuits. 

The free MPG-180 product guide 
may be obtained by writing to RCA 
Solid State Division, РОВ 3200, 
Somerville М) 08876.a 
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ts Your Computer System Half-Baked? 


We received the following informa- 
tion from The Computer Center іпс, 
321 Pacific Av, San Francisco CA 94111: 
A new Microcomputer Recipe Book is 
available free from the Computer Cen- 
ter, listing everything from soup to nuts 
that you néed to put together your own 
microcomputer operating system for 
personal, business or scientific use. Items 
listed under ‘Ingredients’ include com- 
puters, semiconductor and floppy disk 
memories, video displays and printers. 
Suggested menus for complete systems 
range from the "BIG MAC," a simple 
8080-based computer used іп соп- 
junction with the family TV set to the 
"Beef Wellington," which includes a 
Processor Technology 501-20 micro- 
computer, dual floppy disk drives, 
a DECwriter 11 printer and а video 
monitor, Technical books dealing with 
hardware design, software development 
and "How To Do ІН" books are also 
offered.= 
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A Hand Held 4 Channel Logic 
Analyzer 


A problem with multichannel digital 
logic analyzers for most computer ex- 
perimenters is cost. Digital Broadcast 
Systems Inc, 4306 Governors Dr, Hunts- 
ville AL 35805, has provided a relatively 
low cost solution to this problem with 
their new 45-B Logic Analyzer. The 45-B 
is a hand held instrument which attaches 
to any conventional single trace oscillo- 
scope having an external trigger 10 pro- 
duce four simultaneous digital wave- 
forms. A typical application would be to 
display the clock from a given circuit 
on one channel, and selected logic gate 
inputs and outputs on the other three 
channels, Complete instructions аге 
printed on the analyzer itseif. 

The unit can be used with TTL, DTL, 
RTL or CMOS logic families. Two poten- 
tiometers control waveform amplitude 
and multiplexed display rate; once these 
controls are set, the scope time base 
control operates normally. The price, 
including a 9 V battery and AC adapter, 
15 $149.95. 
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Continental Specialties’ New Catalog 


Continental Specialties Corporation, 
44 Kendall St, POB 1942, New Haven 
CT 06509, have announced their new 16 
page catalog. It contains a variety of 
breadboarding aids such as integrated 
circuit test clips, solderless breadboards 
{some with self-contained power sup- 
plies), and logic probes. A line of instru- 
mentation is also featured, including a 
function generator, RC bridge and pulse 
generator, There is a question and 
answer Section in back of the catalog 
which answers frequently asked bread- 
boarding questions. The catalog is free,u 
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А New Floppy from Digital Systems 


Digital Systems announces a new 
floppy disk system featuring Shugart 
Associates drives and Digital Systems 
FDC-1 controller, Disk formatting is 
IBM compatible, and diskette tnitializa- 
tion capability is provided. The Digital 
Research CP/M disk operating system 
software is available as an aption, as is 
an Altair bus compatible interface. The 
price for the assembled and tested untt 
is $1845. Contact Digital Systems, 
6017 Margarido Or, Oakland СА 
94618.» 
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NEW COMPUTER INTERFACE BOARD KIT 


Our new computer kit allows you to interface 
serial TTL to RS 232 and RS 232 to TTL. There 
are four of these supplied with the kit, so you 


can run up to four devices on one TTL or four 
separate TTL to RS 232 devices. 


Typical use: You can use your computer 
ports to run an RS 232 printer, video terminal 
and two other RS 232 devices at once, without 


549599 


constantly connecting and disconnecting your 


terminals. 


Example: Out store to printer — Voltage 


ing on your RS 232 


requirement +5V and >5У or = 


12 V depend- 
device. ; 


We supply — board, connectors, documen- 
tation and components. Sorry, we do not supply 
case or power supply. 


WHERE IT MAKES SENSE, MAY BE USED WITH ANY 8080, 6800, 280 or Ғ8 COMPUTER 
GENERAL PURPOSE COMPUTER POWER SUPPLY KIT 


This power Supply kit features a high frequency torroid transformer with switching 
transistors in order to save space and weight. 115V 60 cycle primary. The outputs 
with local regulators are 5V to 10A, in one amp increments, — 5V at 1А, + 12V at 1А 


regulators supplied 6 340T- 


UNIVERSAL 4K 
MEMORY BOARD 


5 supplied. 


KIT $7 


This memory board may be used with the 
F8 and with minor modifications may be used 


with KIM-tup. 


32-2102-1 static RAM's, 16 address lines, 


8 data lines in, 8 data lines 


out, ali buffered, On- 


board decoding for any 4 of 64 pages, standard 


44 pin, .156" buss. 


$79°° 


F8 EVALUATION BOARD KIT 


A fantastic bargain for only 
with the following features: 
* 20 ma or RS 232 interface 
* 64K addressing range 
* Program control timers 
* 1K of on-board static 
memory 
Built in clock generator 


50 |МЛТН EXPANSION CAPABILITIES 


59920 


64 Byte register 

Built-in priority interrupts 
Documentation 

Uses Fairbug PSU 


FOR FAIRBUG 4K F8 BASIC ON PAPER TAPE $250 
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40 PIN DIP SOCKETS 
VERIPAX PC BOARD 
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қты hy 4 $1 DU 

қ "p np ARA D LUGR IP 


NATIONAL MOS DEVICES 
YANAN? 17% ыма») 
MMT dod d ға һїмйб# 2 05 
ылай 17% MINBOGU 2 
MAS 290 АТБ 
MlyeniG 206 MIB 44 
мм? 2 Me MESIG 
ме5055 20 мып 
"rens o3 Cano 
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м45- 35 4iBI- - 
4153- . 
74154- 


88 158 


74180- 90 тыз? 


"М АТИНЕ DII SWITCHES 
CTS 44 Туни SPST switehor 
$175 


do опе mum Ги pagka ie 
CTS 20348 Bight SPST switches in à 16 
wo БІР gach aye Sry 
BAN SPST leaner reri тен, зд 
eet Salieri testan S F3 4 52 П 
Akad d AA ТОНЕ FOGGLE SWITCHES 


“ING AP 81M 
"114 206 DPDT $1 


Full Wave Bridges 
GA 
125 

i50 ERI] 

1.75 4r 

POWER AMPS 

5 795 

$1505 

527.05 


25h 
200 


$ 1015 6 IQ watts 
$. 1020 G 20 WATTS, 
$i 1050 G 00 WATTS 


WSU 30-Hand wite чегир tom Шей to 
wrap, аттар & Strip 430 wire 


БІР SOCKETS 


$5.50 


i24, BIGAT 
CONDUCTOR | 
SPECTRA Mea 
FLAT CABLE ШЫ 
SD ^ 


#20 WIRE 


га PIN — «сеа 


LINEAR 


CIRCUITS 
£M 101 75 
фы зб} тан OF 


19.3125 
ТЕТЕ 
741532 
TALS135 
74,5138 
TALS OB 
1415149 
2458332 
1465155 
345186 
248182 
(5180 
JALS 161 
1405102 
74,5163 
TA 8188 
74.5169 
2415170 
2415173 
1485174 
74.5175 
245278 
| 74.5190 
7915191 
1415197 
141 51823 
TALS95 
за 5188 
за 5191 
74.5221 
7445252 
T4L5258 
ML 5365 
74:53186 
74.9767 
91.5388 
74,3990 -2 25 


130, 40 50120 
175) 60 201860 
260,100 1260 220 


SOLID STATE SALES 


Р.О. BOX 74B 
SOMERVILLE, MASS. 02143 TEL. (617) 547-4005 


WE SHIP OVER 85% 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 


Tere: e) — Эм Mass. 


Sand C 
Include Pos Posing ДЫ mum 
‘Onder $5.00, 


Sand 254 for our catalog featuring 
Transistors and Ractiflers 
145 Hampshire St., Cambridge, Nims, 


"ES 
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A New Printed Circuit Board for the 
Experimenter 


Midgard Electronics Inc, 26 Walnut 
$t, Watertown MA 02172, has announ- 
ced the UMB, an expoxy glass board 
with 1380 plated through holes in a two- 
sided foil pattern. There are four power 
distributions, and pad spacing is 0.1 inch 
(0.254 cm). 

All four power distributions are 
bused to each integrated circuit position 
to provide short interconnection dis- 
tances. A reverse foil pattern minimizes 
characteristic impedances. 

The UMB will accomodate all dual in 
line integrated circuit packages as well as 
discrete components, Exterior connec- 
tion is provided by a 22 pin edge con- 
nector compatible with the Amphenol 
type 225-2221-101 connector. The price 
is $17.15 in quantities of one to six. 


Acoustic Coupler 


Anderson Jacobson announces the 
new А 242A acoustic coupler which 


The A 242A features: 


€* Flush mounted acoustic cups to 
lock in handset. 

Ф A vibration isolation technique 
utilizing direct microphone hand- 
set coupling. 

€ Quartz crystal control of both 
transmitter and receiver. 

9 A carrier detector designed to 
sense valid data regardless of the 
carrier level. 

@ RS-232 and 20 mA interfaces pro- 
vided. 

Ф А rubber foot design for vibration 
isolation. 

The A 242A is priced at $365 in single 
quantities. Contact Anderson Jacobson 
Inc, 521 Charcot Av, San Jose CA 
95131, (408) 263-8520. 8 
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Operates at data rates up to 450 bps 
"d the send mode. е 5 | A Lower Case Character Kit 
Northern Valley Systems announces 


А New Business Software and 
Hardware Package 


Computer Mart of New Jersey Inc, 
501681 27, Isclin М) 08830,has announced 
a new business oriented small computer 
system. It stores information on floppy 
disks for random access, and features 
both video display and hard copy print- 
ing of business reports. А custom soft- 
ware package allows the user to com- 
municate in simple English phrases. 
Contact the Computer Mart for further 


the LCO1, an ADM-3 lower case option 
kit. This kit will allow Lear Siegier’s 
ADM-3 and ADM-3A video display 
terminals to display lower case characters 
with no modifications to the PC board. 
The kit includes refresh memory chips 
as well as a custom programmed charac- 
ter generator. It can be installed in ap- 
proximately ten minutes. The price is 
$27.50; dealer and group purchase 
discounts are available. 

The LCO1 is available from Northern 
Valley Systems, POB 687, Englewood, 


details.a NJ 07631. 
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СЕТТЕН Electrolabs 
ы, РОВ 6721, Stanford, CA 94305 
мса ке га 1005. orror 1e 415-321-5601 
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TRICK OR TREAT!! 


For each C2716, or 7452716 
purchased before 1, Jan. 1978 
we will donate $2.00 to UNICEF 
in your name, and issue yau an 
equal amount in credit towards 
your 1978 purchases. 


media  certit-ec 100% error free, and 
shipped fresh fram refrigerated stæ nys 
pad our Ня werk progeriyl 


Free catalogue of ICs, Components, Word 


Processin lies, Useful Devices, and LINEA 

Equipment sent in EM to gach inquiry LM EAR 5.95 CPUs, Support, & PROMS PREC RON. 

and order, Call for quantity and specia LM309K 0.99 2-80 39.00 716 

group discount programs. LM317K 2:98 ВОВОА 11.95 c2 5V Only - 59.00 
LM375N Xtal Osc. Ска. 2:75 | 8х3001 55.00 TMS2716 3 Supplies - 49.00 
MEMORY 8228 7.29 C2708 Indus. Std. - 18.95 

LS 7031 8 decada counter & 7seg. driver MCM6810 8216 2.39 

all on one 40 ріп chip. Uses +5 only 18,95 211021 E 4 25 AYS 1013 4.95 Сз но s m 

(includes schematic and кыа sv a95 | 994110с 1:00 | 8223 PROM SPECIAL 109.95 С1702А 2% - 455 

А ‘ange hi-intansit қ C31078 1 00 C1702 қ 
С А А Es c asus pea || Кыс мша та а 
MMS5058N/2533V 1024 Static 5:8! 10/9.95 “ s "S. 3.95 | 8252708 70nS. Pin for P. 29.95 MM52040 4K  - 935 


Removable Magnetic 


Verbatim. SiorayeMadia manufactured by 


Information Terminals Corp. 


TANTALUM CAPACITOR SPECIAL: 22uFd/35VDC 10/3.99 


Thess are CSR13 type and offer excellent bypass, filter and coupling 
performance aut to GHz. frequencies. Perfect for memory and digital. 


V" VIDEO TAPE ву major US Manufacturar, but NOT 12.99 MiniDisks 5 Per Box, Ea. Box: 10 Boxes, Ea: БО Boxes, Ea: 

Mamorax Absolutely guaranteed to causa neither head д 

clogging nor excessive waar, 2400 4с.Х% inch for one hour 10/1 19.95 MD825:Y. (Soft Sector! 29.95 26.95 24.25 

piay on Sony, G:E!, Panasonic and all other Monochrome and color MD525-10 (Hard Sector: 10 Holes) 20.95 25.95 24.95 

ЕТАЈ standard machines. Call for prices an sizes to fit Sony Portapack, MD525 16 (Нага Sector: 16 Holes) 29.95 26.95 24.95 

and lor other lengths. Our bulk purchase makes this offer possible. Flexi z 

Splice-Frea, and shipped іп an attractiva permanant black plastic storage exible Disks 2 Per Pkg. 

box. %” format is the highest parformanca par dollar. Narmally $22.95, Е034-1000 (Soft Sector ІВМ Std.) 11.95 10.49 8.49 
E Я d FD32-1000 {Hord Sector, Inner) 12.49 11.29 18.18 

APL Programming language selectric printer balls 29.00 FO65-1000 {Hard Sector, Outer) 12.49 11.29 10.19 

VADIC Modem Cards. Complete, requiring only + 12V, +5У, and Flippy Disks 10 Per Box: 

22 pin connectors for Bell 103 Orig./Answer service: 79.95 FD34.2000 (Soft, IBM) 89.30 80.30 72.30 

FD32-2000 4 

SMOKE DETECTORS Save your tite, your tab, your camputer. pap бодо нгө: ңе). eae 522 2454 

Mig. by BAK, We think that this is the most reliable unit on the market. Digital Ca ү, 4 7 ү 

Same as the one demonstrated on TV for Pittway by William Conrad. 1р! ssettes 2 Per Pkg. 


(n addition, this unit will function for mare than a year on an 150 For ail "Kansas City" and other digital recording with audio decks. 
inexpensive 8 V cell, in contrast to many others requiring а 5- 29.95 8.90 8.50 7.49 
7 daitar battery, Nationally advertised at $39.95. Specify battery ог 110%, A-300 Digita! Direct 11.99 10.99 9.99 
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NEW 8080 and 8085 REFERENCE GUIDE 


A TOTALLY NEW CONCEPT! SAVES TIME AND MONEY! MAKES YOUR JOB EASIER! 


A powerful new tool for every serious 8080 user — professional and novice alike. 
Priceless timesaver for engineers, technicians, and programmers. Saves time and 
money in the lab, on the production line, or in the field. 


Convenient pocket size — 3% by 7% inches — gives quick and easy access to all vital 
reference data. No more searching here and there for codes, instructions, or definitions. 
It's all there — at your finger tlps — everything you need to successfully use the 8080A 


and — Intel's new 8085 microprocessor. 

Features cross listing, for rapid assembly and disassembly, of MACHINE CODES and 
MNEMONICS е Concise description of 8080 and 8085 OPERATIONS, SIGNALS, 
PINOUTS, and INSTRUCTIONS э Convenient cross conversion of OCTAL, 
HEXIDECIMAL, DECIMAL, ASCII, and EBCDIC codes e Easy-to-read tables of powers 
of two, eight, and sixteen... and much more... 

Sturdy e Handsome e Easy-to-use е Data Packed 

Your timesaver will give many years of professional service. 


$12.95 each (plus postage & California sales tax) — 2596 discount for 4 or more. 


MoneyBack Guarantee: You must be fully satisfied or simply return the guide within 15 days for full and prompt refund. 
URBAN INSTRUMENTS • 4014 CODY ROAD - DEPARTMENT C1- master ы -— 
SHERMAN OAKS • CALIFORNIA 91403 тм імтккелкк CARD 
i т” 

PLEASE SEND 8080 timesavers to: СНЕСК/МО. ENCLOSED [] — BANKAMERICARD(] MASTER CHARGE C] 8 
NAME ...... КҮҮ ыы La s RS ET PATE qa Mees 

CARD NUMBER ..........................ә.и абан, a 7 » 
STREET ....... —— ы: амен eas таны отан A K 

GOOD THRU ..............4 DIGITS ABOVE NAME ................... 
СІТҮ * »»9»*99»99*»»* 9€ + + +» ewe 9 ow mox - o 9 * 9 và 9 9 » à x % we жаәватктежетч жатта MASTER ЗАРЫН 5 
&ТАТЕ ыл А а hoe cose "ON APT dnte. SIGNATURE ......... PEINE ORUM m “В 


NEW! All iC's, sockets & hardware tor WAMECO МЕМ-1 74LO0 : 741500 . 1101 
includes prime 2102AL-4's $144 74101 i 741501 : 1103 
Order PCBO separately beiow 74L02 74LS02 2101 


74LO3 А 741503 2111-7 
Special 2102AL-4 1K х 1 ram % less power than 21102 74L04 741504 : 2112 


type rams, with power down, prime from МЕС Ea. 2.00; 32 | 74105 Р 741505 2602 
80; 64 „О, ‚ 1.60; ‚ 1-50. 5 
MB-1 MK-8 Computer RAM, (not S-100), 4KXB, uses 2102 | 99 1:80:64 ез 1.70: 128 ea. 1.60: 256 ea. 1.50 156 JA Spe so 
type RAMs, PCBD only . +» + + 822 | 9080А AMD ВОВОА (Prime) 7409  — 7AS12 — ММ5262 
MB-3 1702A EROM.Board, 4KXB, S-100, switchable ad- 8212/745412 Prime i 7410 741520 ; 7489 
dress and мац cycles, kit less PROMS . .. .. $65 8214 Prime 74L20 74,522 14200 
MB-4 Basic АҚХ8 ram, uses 2102 type rams, may be ex- B218 Prime ) 74126 | 741527 74C89 
panded to BKX8 with piggybacking. 5-100 Due PC 8224 Prime ; 74.30 741530 82506 
Баага T ..$30 | 8228 Prime . 74,32 741,537 82507 
МВ-$ icc ВКХВ ram uses 2102 type rams, memor pro- EA АШЫ 7442 74.538 82817 
tec! n 256 10 BK swilchable 5-100 buss. РСВО. . 935 | 5024.6 AMO 4702A Prime 7451 — . 74,542 1. 8223 
MB-8 2708 EROM board, 5-100, 8KXBor 16КХ8 ki without |  TMS-6011 UART Prime | rales | Ит 328123 
PROMS 585 2513 Char Gen Upper Prime 74171 741555 825126 
10-2 5-100, 8 bit paraliel /Ороп, *otboard is for kudging. 2513 Char Gen Lower Prima i 74L73 741873 825129 
Kit $55 PCBD $30 1702A intel Not Prime 74(74 741574 825130 
VB-1 64Х 16 video board, upper lower case Greek, com- Е 200 7 74175 74,976 825121 
posite and parallel wdeo with software, S-100. : 2.00 74178 7415151 1. 1М5600 
Kit $189.00 PCBD . , . ..$35 | 800 74185 : 7ALS174 2. 1М5610 


SP-1 Music synthesizer board, 5-100, compuler 'Contioter ' 400 ; 74L86 7405175 1М5603 
wave forms, 9 oclaves, 1V rms Y2% distortion, includes ; 400 ў 74( 89 ; 7415192 2. IM5604 
software kil 5250 . 5.95 : 74190 2501В ; 1M5623 


Айат Compatible Mother Board. 11 x 11% x Ye" { 190 Ў 74.91 25028 IM5624 


Ў 250 74L93 А 2507V ; MMI6330 
Board only $45 With 15 connectors ze е $105 74195 2510A DMB573 


oC MM. Е т, та БА 15 рен 

Solid state music Cybercom boards are mgh quality glass 74L164 : 25328 DM8576 

baard with gold finger contacts. All boards are check for 741.165 2533V DMB577 

shorts Kils only have solder mask. 90 day guarantee on 74L192 DMB131 2. DM8578 

Cybercom kits. 741193 ‘ №263 2.4576 MHZ 
МН0026 МС1489 1. ХТА 720 


А MC 1488 DMB8837? 
WINC ine.  WAMECO INC. 


Check or money order only 1! you are not a regular customer and your 

419 Portofino Drive order із large please send either a cashier's check or a postal money 

MEM-1 8KXB fully buffered, S- 100. uses 2102 type rams. San Carlos, California 94070 order, otherwise there will be a delay of two weeks for the check to 

РСЕС кары $30 Pasa Bin d lor IC. Xistor clear. АН items post ракі іп the U.S. Сай. residents. add 8% (ах. 

Я ыы Money back 30 day guarantee. We cannot accept returned IC's that 

Mother Board 12 sio, terminated, S-100. board entysas and Computer parts list. have been soldered to. Prices subyec! to change wilhout notice. 510 

dcr al on 10 or more of WAMECO PCBD in any minimum ordar. $1.00 service charge on orders less than 519. 
combination 


fo det lucther information on Me praducls advertised ut BYTE, (it out the reader 
wereice card with vaur mame апа address. Then circle the upprópridte numbers for rhe 


advertisers you selevt tram this ы. Add а 9 cent stump ta rhe card, then drop H in the 
muil Nor onn do vou өшіп information, but aur advertisers are encouraged fo use the 
mgrketpiyce provided bv BYTE, This helps us bring vou a bigger BYTE 


Reader Service 


Fiaader Reader Reader 
Sarvice Page Service Page Service Page 
Number Number Number Number Number Number 
441 AAA Chicago Computer Center p. 185 360 Extensys p. 31 354 PERCOMP 28р.5 
382 Alpha Digital p. 82 419 Floto, Charles p. 177 387 Peripheral Vision p. 99 
454 Ancrona рр. 188, 189 456 Godbout p. 193 420 Perri-White Assoc p. 178 
391 Anderson Jacobson p. 107 * Hayden Books p. 135 361 Per-Sci p. 69 
357 Apple pp. 14, 15, 16 394 Heath pp. 112, 113 * Personal Computing Expo pp. 162-165 
378 Artec Electronics p. 73 389 Heuristics p. 103 * PolyMorphic Systems p. 7 
446 AWVTAR Systems p. 187 372 Information Terminals p. 51 355 Processor Tech pp. 8, 9, 10, 52, 53 
383 BITS pp. 83, 144, 151, 175, 176 371 Integral Data Systems p. 49 368 Quantronics p. 45 
392 BPI p. 109 439 Intelligent Business Machines p. 185 * Radio Shack of Fort Worth p. 43 
409 Byte Shop East p. 155 417 International Data Systems p. 172 406 HHS Marketing p. 139 
451 Byte Shop of Miami p. 187 435 IORp.185 430 Rotundra Cybernetics p. 184 

* BYTE Subscription p. 93 416 Ithaca Audio p. 171 377 Scelbi Computer Consulting p. 121 
374 Canada Systems p. 59 458 Jade p. 195 " Scientific Research pp. 44, 63 
388 СМС Marketing Corp p. 101 352 James Electronics Cover IV 462 5 D Sales p. 203 
398 Compumart Inc p. 123 459 James Electronics pp. 196, 197 376 Seals Electronics p. 67 
363 Computalker p. 36 395 John Fluke Mfg p. 117 381 Smoke Signal Broadcasting p. 81 
433 Computer Age p. 185 453 JVR Computer Store p. 187 427 Software Exchange p. 182 
444 Computer Corner p. 186 407 Kent-Moore p. 145 375 Software Records p. 61 
452 Computer Creations p. 187 460 Meshna p. 199 447 The Software Store p. 187 
449 Computer Depot p. 187 380 MicroAids p. 80 364 Solid State Music p. 37 
400 Computer Enterprises p. 127 414 Micronics p. 167 463 Solid State Sales p. 205 
356 Computerland pp. 12, 13 397 Micro Peripherals p. 33 445 Sunny Computer Store p. 187 
431 Computer Mart of NH p. 184 390 Micropolis p. 105 350 SWTPC Cover I! 
442 Computer Playground p. 186 369 Microware Systems Corp p. 47 429 Sybex p. 183 
415 Computer Room p. 171 443 Microtex Inc p. 186 401 Synchro Sound pp. 128, 129 
437 Computer Systems Store p. 185 465 Mikos p. 207 44B Szerlip Enterprises p. 187 
353 Cromemco pp. 1, 2 408 MiniTerm p. 149 426 Tarbell Electronics p. 181 
379 Databyte p. 75 461 Morrow's Micro Stuff p. 201 373 Technical Design Labs p. 57 
423 Data Search p. 179 421 mpip. 178 403 Technical System Consultants p. 733 
396 Digital Group p. 119 411 MSIp. 157 402 Technico Inc p. 131 
410 Digital Micro Systems p. 155 412 Mullen Electronic Boards p. 159 388 TEI p.101 
438 Disc 3 p. 185 413 National Multiplex p. 161 362 Texas Instruments pp. 34, 35 
455 DRC p.191 359 North Star Computer pp. 21, 77 358 TLF p.17 
351 ECD Cover 11 384 Objective Design p. 85 468 Urban Instruments p. 207 
450 Economy Terminals p. 187 365 Ohio Scientific pp. 38, 39, 40, 41 393 Vector Electronics p. 111 
386 E &L Instruments p. 97 457 Oliver Audio Electronics p. 194 385 Vector Graphic p. 85 
432 EDP Professionals p. 184 399 Osborne & Associates p. 125 422 Vectron p. 179 
436 Electravalue p. 185 434 Outer Products р. 185 424 Worldwide p. 180 
464 Electrolabs p. 206 428 PAIA Engineering p. 182 405 Ximedia p. 137 
425 Elecironic Control Technology p. 180 418 Parasitic Engineering pp. 174, 181 370 Xybek p.47 
440 Electronic Discount Sales p. 185 * Per Com Data pp. 11, 173 

“Reader кезей e inquiries пәр оі пей Correspond directly with compuny. 
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July BOMB works 


АНТСГЕ ARTICLE NUMBER The results of the July 1977 BOMB 
voting found the winner to be James R 
1 Jenkins: How to Write an Application Program 18 Boddie's “Speech Recognition for a Personal 
2 Borrmann: Relocatability and tha Long Branch 26 Computer System," page 64. James' article 
3 Duda: Othello, A New Ancient Gama 60 placed first in the voting by BYTE readers, 
4 Wimble: An APL Interpreter for Microcomputers, Part 3 64 at a distance of 1.75 standard deviations 
6 Chung: An 8080 Simulator 70 above the mean vote for 14 articles in the 
6 Kruglinski: How to Implement Space War | 86 July voting. Second place was a tie between 
7 Smith: Fundamentals of Sequential File Processing 114 W Douglas Maurer's "How to Pick Up a 
8 Madden: C: A Language for Microprocessors? 130 toon 
9 Schneider: Simple Approaches to Computer Music Synthesis 140 Dropped Bit, page 72, and Robert 
10 Higgins: Structured Program Design 146 Grappel's "Give Your Micro a Megabyte, 
11 Holladay: Computer Information Arrangement 156 page 78. Bonus checks of $100, $50 and 
12 Bauerschnub: Analyze Y our Car's Gas Economy with Your Computer 166 $50 were sent to authors Boddie, Maurer 
13 Milligan: Mastermind 168 and Grappel respectivety.m 
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WERE OUT OF OUR MINDS/ 


OUR MICROMIND COMPUTOR HAS MET 
WITH SUCH CONSUMER ENTHUSIASM 
THAT WE RE. BUSY FARING DOWN 

A SIX MONTH PILE OF ORDERS.... 


PLEASE BE PATIENT... IT LL BE WORTH IT! 
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THAT USUALLY GETS YA"... 


MicroMind 


FOR INFORMATION ON MICROMIND CALL (617) 661-4400 


ECD CORP 
196 BROADWAY, CAMBRIDGE 
MASS. 02/39 


INNOVATIONS IN ELECTRONICS 


d 
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ATTEN TION DEALERS: 


Announcing 


*Üver 200 quality items in- 

cluding integrated circuits, 
resistors, diodes, transis- 
tors, capacitors, connect- 
015, switches, sockets, 
LEDs and Data Books 
covering all JIM-PAK® 
items. 


*Immediate delivery on all 
orders 


*Store display racks avail- 
ahle 


*Stock rotation and return 
policy 


* Direct mail program avail- 
able from list of active 
electronic buyers in dealers' 
area. 


*National advertising cam- 
paign in leading electronics 
magazines to include list 
of qualifying dealers 


xNationally known manu- 
facturers' products at prices 
every dealer can afford 


* Guaranteed products 


*Standard industry рап 
numbers 


“Тема. s LT 
im-pak 


[i рак 


Component Center 


electronic components 
One-Stop Component Center 


А component line of proven 
sellers developed for the 
independent dealer. Ideal for 
computer shops, school 
stores, electronic dealers, 
hobby shops, or any location 
where there is a potential 
market for electronic sales. 


A product line which sup- 
plies most of your needs 
from one distributor with a 
reputation for fast and 
efficient service. Attractive 
and compact display racks 
make initial installation of 
the ЛМ-РАК? line easy. 


Your customers deserve the 
best. Now you can profitably 
retail name brand compon- 
ents at competitive prices. 
Be the first in your area to 
announce and sell the JIM- 
РАК? line. Write or. call 
today. 


e FOR MORE INFORMATION AND PRICING SCHEDULE CONTACT: 


, а division of James Electronics, 1021 Howard Avenue, San Carlos, California 94070, (415) 592-8097 
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